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No mistaking Kaynar’s new stake nut— it’s miniaturized 

The new Kaylock® Miniature Stake Nuts bear the unmistakable mark of Kaynar’s leadership in aerospace fastener 
weight and space savings. These new miniatures answer the critical need for installed reliability of threaded elements 
in minimum thickness materials ... can save you up to 33% of hardware weight. Additional savings can accrue as 
a result of thinner parent material requirements (.030 minimum thickness for Kaylock Non-Floating Stake Nuts, 
.040 minimum for Floating Stake Nuts.) 

Easier and Quicker to Install. No flaring of the nut shank is required. The pressure used in installation results 
in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installation hole, 
provides greater structural integrity. Staking action of the Kaylock self-locking nut provides maximum retention 
against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and 
non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative. 
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'ROVING REPORTERS" with no strings attached! 

Here's airborne radar with a sense of responsibility— developed by GAC for 
unattended operation. Lightweight and compact, this GAC equipment is 
transistorized and miniaturized to stow away handily in missiles, drones, 
balloons, as well as manned aircraft. Unlike attended radar, these "no-hands" 
radars provide presentations that are more reliably interpreted— they're not 
colored by an operator's subjective observations. With each component built 
to optimum reliability level, GAC's airborne radars are geared to operate for 
long periods in any weather without requiring adjustment GAC has the 
specialized skills to meet your radar needs— whether for accurate guidance, 
reconnaissance or surveillance. For proof, write Goodyear Aircraft Corporation, 
Dept. 91 SAW, Akron 15, Ohio. 

Lots of good things come from 


AIRBORNE RADAR: another prime capability of Goodyear Aircraft 


New surface-wave Luneberg lens concept for 1-inch-thick antenna 
provides 360‘ look in single sweep. 









Twelve-foot diameter dish of WSR-57 "Stormfinder" radar. System operates at S band, has 250-mile range, 500 Kw output 


Now being delivered to the U. S. Weather Bureau 
are WSR-57 weather detection radars. Each unit 
covers 200,000 square miles, tracks storms, 
identifies rain, snow and fog. This equipment 
is designed and produced by Raytheon. 

RAYTHEON COMPANY. WALTHAM, MASS. 

EXCELLENCE IN ELECTRONIC* 
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Raytheon’s Advanced Systems for Mauler. . . 
Operational in ANY Mobile Surface Environment 


Mauler is the United States Army’s new auto- 
matic-firing air defense system under development 
by Con vair /Pomona, Convair Division of General 
Dynamics Corporation. It will be highly mobile and 
will track targets and launch missiles on the run from 
virtually any position. 

Raytheon provides the Mauler System’s self- 
contained Detection and Fire Control Radars. These 
radars are capable of directing missiles against multi- 
ple targets and of fast redirection of fire. Raytheon also 
supplies Mauler’s Acquisition Radar and Target Data 
Processing Components. For these systems and com- 
ponents, Raytheon has developed advanced miniatur- 
ization techniques. 


Mauler radars are the most recent example of 
Raytheon reliability in extreme environments. They 
are an outgrowth of Raytheon pioneering in the 
development of detection and fire control radars for 
the Sparrow, Hawk, and Tartar weapons systems. 

For any mobile surface requirement, Raytheon 
offers proven capability in design, development and 
manufacture of reliable radar systems. 

For DIRECTOR OF MARKETING, 

complete Equipment Division, 
information, Dept. M-l, Raytheon Company, 
write: West Newton, Massachusetts 
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CRAIG ENGINEERS -ST 
HEAD UP THE MOST 
COMPLETE SYSTEMS _ 
PACKAGING SERVICE EE 
YOU’LL FIND... 


incipal responsibility: develop- including all cablir 
lot light weight, high strength alumi- isolation, human 
shelters, vans and trailers (like our mental cc ' ' 
d Holicop-Hut, for instance) for Examp , e; a pI 
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^ KCO /Nashville 


Three stories high., 
the FPS-26 
tells a story of 
Avco/ Nashville 
radar capability 


Now in production at Avco/Nashville is 
a huge reflector for t he Air Force’s FPS-20 
height-finder radar. Researched and devel- 
oped by Avco’s Electronics and Ordnance 
Division, the entire FPS-215 stands three 
stories high. The reflector, made of high- 
rigidity, low-weight honeycomb sandwich 
construction, is housed in a radome 50 
feet in diameter. 

In contrast is another radar reflector 
also made by Avco/Nashville. It is a small, 
highly developed, carefully finished reflec- 
tor for Mach 3 military aircraft. It is made 
of Avtomb stainless steel honeycomb. 

These two reflectors indicate the range 
and scope of Avco/Nashville’s capabilities 
in the field of radar reflectors as well as 
other structures with high-strength, light- 
weight materials. 

In its large plant in Nashville, Tennes- 
see, Avco/Nashville has specialists ex- 
perienced in the design, tooling, and con- 
struction of radar antennas or reflectors. 
It also has facilities for producing pedes- 
tals for large radars. 

Conventional radar antennas and those 
of sandwich construction are all within 
the demonstrated engineering and pro- 
duction capability of Avco/Nashville. 

Inquiries about radar structures are in- 
vited from prime contractors. Write to: 
General Marketing Manager, Nashville 
Division, Avco Corp., Nashville, Tenn. 


TflPCO ANALOG 
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For airborne equipment 

Tapco analog components have been proved in various classified 
aircraft and missile applications. The Tapco line includes: 

• Position Servos • Tracking Computers 

• Velocity Servos • Data Conversion Units 

• Miniaturized Servo Amplifiers • Arithmetic Computers 


PERFORMANCE DATA: TRANSISTORIZED EIGHT-SPEED 
SERVO (Illustrated at left)— Speed Range: From 1 to 2.5 rpm. 
Speed Tolerance: ±0.2% over temperature range of 50°F to 
85°F. Angular Vibration Tolerance: 5 x 10- 5 radians double 
amplitude. Acceleration: Zero to maximum speed within 0.2 
seconds. Transition time: Speed change time within 0.1 
seconds. Torque Output: 100 oz. in. with 15 watts input. Higher 
torque available with increased power consumption. Power 
Requirements: 1 0.0 watts steady rate. 1 8 watts peak during accel- 
eration or speed change. PHYSICAL DATA— Size: 10%" x 7%" 
x V/i". Weight: 514 lbs. 

For ground support equipment 

All Tapco GSE analog computer components use MIL-approved 
parts for highest reliability. Modular construction of these com- 
ponents allows compact assembly on chassis. The Tapco line 
includes: DC Operational Amplifiers, Servo Amplifiers, Buffer 
Amplifiers, Electronic Modulators, Position and Rate Servos, 
Vector Servos, Aircraft Dynamic Simulator. Coordinate Convert- 
ers, Special Multipliers and Dividers, Ballistic Computer. 
PERFORMANCE DATA: DC OPERATIONAL AMPLIFIER— 
Gain: 10° open loop at 0.01 cps. Drift: Less than 100 micro-volts. 
Linearity: ±.1% of input voltage. Input Power: 25 watts. Out- 
put Voltage: ±85 V DC-50K Load, ±40 V DC-8K Load. 
Noise: Less than 100 micro-volts. PHYSICAL DATA-Size: 4" 
x 8%" x 2 Vi". Weight: 9 oz. 

PERFORMANCE DATA: AC SERVO AMPLIFIER— Gain: 
Open loop 60,000. Gain: With external feedback 10,000. Input 
Impedance: Greater than 1 megohm. Frequency Response: To 
40 cycles. Input Power: Approx. 40 watts. Output Power: Approx. 
6 watts. High Impedance Servo Motor Output. PHYSICAL 
DATA: Size: 5” x 7" x 3%". Weight: 11 oz. 


For further information. 
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THE AIRCRAFT, MISSILE AND SPACE. ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 


New 

Ways To See 
Fire . . . 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal's FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO’s optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
and rockets. Image resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
“misses” that may be present when point or line detec- 
tion is used. It operates photoelectrically and is sensitive 
either to the first flicker of a flame or to heat radiation. 
It is "blind” to daylight and even the direct rays of the 
sun — it "sees" only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal's established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. Fenwal Incorpo- 
rated, 1211 Pleasant Street, Ashland, Massachusetts. 


NO DISTORTION OF THE FACTS 

"Scotch” brand Precision Reels 
stack up well, 
thread smoothly 



In instrumentation, it nearly goes without 
saying that your choice of reels is as important 
as your choice of magnetic tapes. You can't afford 
any distortion of the facts you deal with-so why 
not give your “Scotch" brand Tape the best 
running mate— a "Scotch” brand Precision Reel. 

While most drop outs come from dust or other 
contaminants on the tape surface, the next most 
significant factor is related to improper handling. 
Dents or creases in the tape backing, damage to 
tape edges caused by uneven winding, too much 
tension on the tape at the end of a pass-all of 
these affect performance. Any stresses which ex- 
ceed the yield point of the tape can cause a perma- 
nent set-a physical distortion which in turn leads 
to the attenuation or loss of important signals. 

Precision is no empty word when applied to the 
“Scotch" brand reel. Every detail— design, mate- 
rials and production techniques - grows out of 
years of careful research and testing by the same 
3M research teams who have continually led in 
the development of magnetic tapes. 

The "Scotch” brand Precision Reel is ma- 
chined of aluminum. Its unique design offers 


against tape damage from 
handling, while greatly 
lowering the moment of 
inertia— exerting less stress 
in stops and starts. Because 
the flanges are precision 
machined, they can be held 
to a fine tolerance— thicker 
at the hub, thinner toward 
the rim. These closely 
spaced, tapered flanges 


gut 


e the 



<. Tape edges are kept perfectly 


smooth, e 
aligned. 

Threading up is easy on you and the tape. The 
"Scotch” brand reel employs a precision ground 
neoprene ring instead of a threading slot which 
can cause distortion of the inner turns of tape. To 
thread up, you simply start a turn of tape on the 
take-up reel. The neoprene ring, moreover, acts 
as a cushion for the innermost tape layers and 
guards against distortion from winding pressure 
and expansion-contraction stresses. 

Flange apertures are reduced to the minimum 
compatible with the need for observation and 
threading-giving further protection to tape and 
greater rigidity to the reel. Comparc-as the 
moment of reel decision approaches, a look at all 
the facts should lead you to come out in favor 
of “Scotch" brand Precision Reels. 

Your 3M Representative is close at hand in all 
major cities-a convenient source of supply and 
information. For details on reels and tape con- 
structions, consult him or write Magnetic 
Products Division, 3M Co., St. Paul 6, Minnesota. 


Scotch brand magnetic tape 
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Sixty five Purolator filters perform vital functions on the 
Boeing 707, Boeing 720, Douglas DC-8, Convair 600 and 
Convair 880. 

Purolator filters form an integral part of such missiles as the 
Hawk. Polaris, Jupiter, Atlas Terrier and Hound Dog. 

In fact, we Biter all fluids vital to the proper operation of 
aircraft rockets — be they air, fuels, lube oils, or hydraulic 


fluids. In each case, the Purolator filter is designed specifi- 
cally for the job. 

Do you have an engineering development in mind that 
would benefit by filtration? We’re the world’s largest, most- 
diversified maker of filters. In some cases, one of our more 
than 2,000 units will do the job. If not — we’ll design and 
make a filter that will. Let us know your requirements. 


Filtration 


for Every Known 
Fluid 


PUrQ|- AT OR 


14 


IAI The major mission of reconnaissance specialists and photo interpreters is frequently that of resolving into essence 
galaxies of unassimilated visual information for consequent military and scientific purposes. The Westwood Division's IAI system 
of information acquisition and interpretation links advanced electronic techniques with the superior visual sensing qualities of pho- 
tography to acquire, record, transmit, process, integrate, enhance, and— equally important— interpret intelligence information which 
heretofore has defied meaningful analysis. Inquiries will be given immediate attention. Scientists and engineers wishing to join in 
this advanced work will receive every consideration. Westwood Division, If Houston Fearless Corporation, Los Angeles 64, Calif. 
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HITCO® R & D SOLVES SPACE AGE MATERIALS PROBLEMS 

Specialized research tools and a top-flight group of HITCO scientists are developing 
these and other advanced materials. In addition, HITCO is quantity-producing materials 
for use on advanced flight vehicles. HITCO’s team and facilities can assist with your space 
age materials problems. For consultation or contract study call Pat Sterry, Field Manager 
Special Research Projects. For information in depth about HITCO’s capabilities, write 
for the I960 Capabilities Brochure, 




1733 Cordova Street • los Angeles 7, Calif. • Republic 3-91B1 
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SERVICE 

. . . MINIMUM 
COST 


You name it . . . we’ll stamp it . . . 
exactly in accordance with the specs 
and degree of quality and finish you 
require. And we’ll save you 
money on any quantity one to 
a million through the four 
Services described at the right. 

It all adds up to a distinctive Service 
in Stampings. Special equipment, 
toolings and techniques, many 
unknown to ordinary stamping shops, 
have been perfected since 1913. 
The savings are passed on to you! 


Want more details? Stampings 
Folder No. 4 contains helpful 
information for ordering most 
economically. Send for it. 
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SPACERS 
SIDE PLATES 
TAB WASHERS 
LOCK WASHERS 
I METALLIC GASKETS 
/) BRAZED ASSEMBLIES 
SPECIAL REELS 
SHIMS 
ELECTRONIC CHASSIS 
MS CLAMPS 
BENCH ASSEMBLIES 
ROCKER ARMS 
CONVERSIONS 
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A cross-section of disciplines directed toward Space Technology Leadership 

The technical staff at Space Technology Laboratories is the free world's most experienced group devoted exclusively to advances in 
the civilian and military applications of space technology. • Among STL's strengths is a versatile capability created by a cross- 
section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every 
area of space technology from fundamental research to complex hardware design and fabrication. • Today, STL's growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 
bring strength to. and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. • STL invites the outstanding scientist and engineer to investigate the dynamics of 
a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention. 

SPACE TECHNOLOGY LABORATORIES, INC. p.o.boxssoosa.losangeleszs.california 


EDITORIAL 


Gathering Storm Over Space 


One of the major issues confronting the new President 
and the 87th Congress will be effective reorganization 
of the nation's space program. The Space Act of 195S 
was admittedly a hurried answer to the challenge of 
Ihc Soviet Sputniks. For that time, it did about the 
best possible job of getting a U.S. space research pro- 
gram under way quickly as a significant national effort. 
However, the years that have passed since then have 
seen some startling technical progress in space tech- 
nology and some equally startling misunderstanding at 
top political levels of the future dividends to be harvested 
in both civil and military fields from the galloping 
advance of space technology. 

Although the military services had been well along 
in developing the basic ingredients for effective space 
research long before the first Sputnik, the administrative 
panic that developed in the post-Sputnik era tem- 
porarily shut the door on this effort in favor of trying 
to sell space under the basically false premise that all 
space research must be under civilian auspices in order 
to promote a slogan of space for peaceful purposes. 
As a result, the space ball was handed off to the newly 
created National Aeronautics and Space Administration 
to earn' on a civilian sweep toward the goal of "peaceful 
purposes." 

It is now apparent that the first really effective use 
of space to preserve the peace lies in the development 
and use of operational satellite systems for communica- 
tions. early warning and reconnaissance purposes, and 
that these arc obviously functions of the military services 
rather than of NASA. It is also apparent that there 
arc already applications of space technology for com- 
mercial purposes, such as communications, weather and 
television, that may not properly be the function of a 
government agency such as NASA but belong in the area 
of private enterprise. Indeed, many corporations are press- 
ing hard for the opportunity to develop space systems. 

Proper Role for NASA 

Thus it is now apparent that the original concept of 
NASA as handling the total U.S. space effort was a 
rather shortsighted outlook, although understandably 
so in 1958, and that another basic look at U.S. space 
policy is urgently required. Both commercial and mili- 
tary organizations feel strongly that it is their function 
to operate various types of useful space systems, and 
that the role of NASA should be shrunk to that of 
basic and exploratory research with much the same func- 
tion in relation to space technology that its predecessor, 
the National Advisory Committee for Aeronautics, per- 
formed in serv ing the needs of both military and civilian 
aviation so successfully for more than 40 years. 

It is unfortunate that the NACA leadership, which 
had been so successful in working effectively with the 
military services and civil aviation in basic research and 

AVIATION WEEK, November 7, 1960 


advanced development, was ignored at the top of the 
new agency. There is little doubt that ignorance of these 
working relationships with the military and industry 
has hampered the effectiveness of NASA as much as 
the problems of attempting to shift from a research 
organization to an operating agency. 

There has been growing resentment in industry of 
NASA's trend toward technical bureaucracy. There is 
alarm in the military over NASA’s attempt to duplicate 
or take over its already flourishing space research organi- 
zations and programs and NASA's lack of research pro- 
grams aimed at supporting development of urgently 
required military space systems. Some of these misgiv- 
ings are also shared by legislators in both Houses who 
have been keen followers of the space problem. 

Military-NASA Battle Looms 

There is already a rapidly widening gulf between 
NASA and the military services that see operational re- 
quirements in space, particularly the Air Force. There 
arc indications on the horizon that the military services 
are becoming increasingly determined to air their prob- 
lems with NASA before Congress in an effort to shake 
off what they regard as unnecessary technical shackles in 
pursuing their own vital development programs aimed 
at space weapon systems. It is also evident from some 
blips already appearing on the space scope that the 
military services may be pursuing a far broader and 
much more vigorous program than the tempo envisioned 
by the top level of NASA. 

NASA might have avoided some of these pitfalls with 
a less abrasive approach to its military and industrial 
cohorts in the development of space technology. But 
for better or worse, the agency appears headed for a 
showdown with these former partners over who will 
be doing what in space programs of the future. 

It was a little too much to expect that either the 
leisurely prc-Sputnik Vanguard approach or the hasty 
post-Sputnik decisions would produce an effective long- 
term pattern for effective management of space tech- 

With the advent of a new President and a new Con- 
gress. plus the mounting pressures for development of 
operational space systems as the most promising warning 
of an enemy’s aggressive intentions, it appears to be a 
propitious time to take a basic new look at all of the 
facets of the U.S. space program with a view to how 
effectively they are organized to meet our national goals 
in this area. A high priority exercise of this nature 
should have excellent prospects of producing a more 
realistic approach to these problems, stimulating a faster 
development pace and yielding larger dividends in the 
operational use of space for both military and civil 
purposes. 

-Robert Hotz 
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new achievements IN SPACE have been made by Bendix "Reaction 
Jets” which helped put capsules in orbit, steer them, and recover them. Now 
we offer the "Free Reaction Sphere” which is a new automatic pilot concept 
for interplanetary flight. Bendix has also developed highly reliable radio 
receivers and transmitters, using our "Selective-Redundancy” principle, which 
open a new era in space communications. These are programs offering new 
careers for better engineers and scientists. 
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‘Revolutionary’ 
Nuclear Weapon 


Space Surveillance 


Phony Soviet Labels 


Washington Roundup 

A “revolutionary” third-generation nuclear weapon that will make massive-deterrent 
atomic and hydrogen bombs and warheads obsolete has been designed but is not being 
developed because of the voluntary U.S. ban on weapons testing, according to former 
Atomic Energy Commissioner Thomas E. Murray. 

This weapon is "primarily anti-personnel in destination and effect,” lending itself 
to "a new type of nuclear strategy that would be more narrowly military in character.” 
Murray said. 

It is the first departure of nuclear weapons technology from the straight line toward 
massive megaton weapons, and is "as radically different from the Il-bomb as the H-bomb 
was from the Hiroshima-type A-bomb.” 

Since this weapon would not create suicidal hazards for the country that employs it, 
the first to possess it will possess a moral argument that is not possible in the ease of 
mass-destruction weapons. World sanction against the use of the older weapons would 
make the third-generation weapon a new symbol of strength and the massive weapons 
a symbol of weakness, Murray said. 

In the two-vear hiatns since the U. S. ended weapons tests, the Soviet Union 
probably has actively developed nuclear technology along the lines of the new weapon. 
"I must assume that they have done some preliminary tests of the new ‘fantastic 
weapon.” Murray said. "Such tests could easily have been carried on without detection.” 

Because of this, "our whole stationary nuclear establishment mav well be no more 
than a Maginot line, behind which we sit in illusory securitv.” Murray said. 

Existence of “conceptual designs” of this new weapon that would have been 
carried to the testing stage by now except for the moratorium was revealed in Murray's 
second open letter to presidential candidates John F. Kennedy and Richard M. Nixon. 
Murray said neither had come to grips with the basic issue in the matter of nuclear 
tests nor “given public evidence of a full understanding of the essential danger created 
by our current test moratorium and by the arms control policies that surround it.” 

Murray urged both men to make “a more exact consideration of technological 
realities" in their relations to these problems. 


Acceleration of the Rover nuclear rocket program (see p. 32) is being attributed 
partly to pressure from Sen. Clinton Anderson, who has been crih’cal of its progress 
for some time, and partly to the watchful interest of the House Science and Astro- 
nautics Committee. NASA's official reason is Atomic Energy Commission’s success 
with the ground test versions of the reactor. Much of the reactor work is done at 
AEC's Los Alamos. N. M., laboratory in Anderson’s home state. 

Senate's Committee on Aeronautical and Space Sciences is more interested in 
possible duplication between NASA and the Air Force in booster development, particu- 
larly large solid rockets. 

No formal investigations are expected before Jan. 1 unless a notable Russian 
success brings the space congressmen back to town. 

Sen. Stuart Symington has no desire to become Secretary of Defense if the Demo- 
crats win the White House. The Missouri senator is a former Air Force secretary and 
a specialist in defense legislative affairs. 

Symington’s support of Sen. John F. Kennedy for President after Symington himself 
lost a bid for his party's nomination led many to believe that he would get the defense 
post. But Symington says he prefers to remain in the Senate, where he can help push 
Democratic programs. 
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Russia has blocked another a 
latest Soviet air force aircraft. 

National Aeronautic Assn, proposed that publication of pictures of record-breaking 
aircraft in the Federation Aeronautique Internationale bulletin be required. This was 
-• attempt to coimter Russia's use of obscure designations when it claimed new aircraft 


records. 

But Russia's FAJ member, the Central 
planes do not belong to the club, and the Sov 
of the pictures. FAI adopted a Soviet amend 
optional. 


era Club, 


1 many record-breaking 
• ould not permit release 
making publication of the photos 


Federation Aeronautique Internationale will hold its 1961 general conference at 
Brasilia, the new capital of Brazil, next October. 
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Orbit Launch, Rendezvous Studies Sought 


Marshall Center asks proposals for six-month ,* ,imc to assemble, cheek out and 
. . , , , launch the orbital system into an es- 

projects; program involves manned space platform, cape trajectory using' the three ptopul- 


By Edward H. Kolcuni 

Washington— Feasibility of launching a manned spacecraft to the moon 
from an earth orbit and of automatic orbital rendezvous systems will be 
studied in related National Aeronautics and Space Administration contracts 
to be awarded within the next few weeks. 

Industry proposals for the separate six-month studies are being solicited 
by Marshall Space Flight Center. The cost-plus-fixed-fee study contracts arc 
expected to amount to several hundred thousand dollars. Deadline for bids 
on the study of orbital launch operations is Nov. 7. and proposals for 
rendezvous studies arc due Nov. 21. 


Purpose of the orbital launch study 
is to establish design criteria, manpower 
needs, cost, scheduling and conceptual 
data for a manned space station from 
which manned lunar landing and cis- 
lunar spacecraft can be boosted into an 
escape trajectory. 

Studies are to be based on the use 
of Atlas Agena B, Centaur and Saturn 
C-2 for launching systems into earth 
orbit. 

Rendezvous project calls for a de- 
tailed definition of an automatic 
method for demonstrating rendezvous 
of a chasing payload with an orbiting 
target. Atlas Agena B is the vehicle to 
be used for earth launch, but the sys- 
tem must have potential for growth to 
be compatible with the Saturn vehicle. 

NASA hopes the orbital launch, or 
indirect trajectory, feasibility study will 
verify preliminary theories developed at 
Marshall which conclude that plane- 
tary flights are possible for orbit much 
sooner than they will be when launched 
directly from earth to the planets. The 
direct earth launch anproach has been 
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nched from orbit with 
load, and equipment arranj 
orbiting launch platform 
mission using nuclear, chemical 
nuclear-chemical engines. 

• Cost and time estimates to dc 


cility, spacecraft, equipment to sustain 
a permanent complex and orbital 
launch vehicles of the three types being 
considered. 

• Numbers of earth-launched payloads 
and firing rate to put the equipment 
' orbit, assuming that robot niecha- 






r pay- 


roll payloads. 

Orbital Launch Requirements 

The advanced orbital launch opera- 
tion foreseen by NASA could include 
a requirement not only for a space sta- 
tion from which spacecraft would be 
launched, but also for a satellite com- 
plex of orbiting weather, communica- 
tions, reconnaissance and defense svs- 

In the work specifications for the 
launch-from-orbit study, NASA is ask- 
ing for detailed analysis in these spe- 
cific areas: 

• Propulsion, defining problem areas 
and recommendations for solution using 
an all-chcmical propulsion system and 
either an all-nuclear or a chemical- 
nuclear system. Requirement also calls 
for design criteria and promising design 
approaches for these engines. 

• Vehicle design concepts for a vehicle 



• Schedules for the entire program and 
schedule. 

• Manpower requirements for orbital 
assembly of the launch facility: for as- 
sembly, checkout and launch of space- 
craft with lunar payloads: for assembly 
and checkout of equipment to prepare 
the payload for launch; and for sus- 
tained operations of the launch facility 
and associated satellites in the complex. 
Biomedical areas largely unknown or 
marginal in existing knowledge arc to 
be identified. 

Iliis study assumes that adequate 
earth launch facilities will be available 
to sustain the program, and that nuclear 
propulsion will be available by 1967 for 
earth and space-launched payloads. 
Power range of nuclear svsteins will be 
1.000-5,000 mw. 

Study Emphasis 

Because primary emphasis will be 
placed on problems of launching space 
vehicles from orbit, the study does not 
include a requirement for detailed 
analysis or costs of transportation be- 
tween earth and the orbital station. 
Study docs require consideration of 
emergency escape, crew rotation, fuel 
storage and transfer, cargo and person- 
nel transfer, communications, count- 
down and checkout procedures, and 
rescue after launch from orbit. 

The over-all rendezvous problem will 
be considered in the second study, but 
the launch operations study calls for 
evaluation of retrieving and docking 
payloads after they have been placed 
within >00 ft. of the working area. 

Two-part goal of the rendezvous study 
is preliminary design of a rendezvous 
system and selection of an automatic 
method for joining a maneuverable 
chaser with a target in a stable orbit. 

Broad goals of the study are to: 

• Establish payload design in enough 
detail so that it can be used as a basis 
for writing hardware specifications. 

• Develop three-dimensional trajectory 
equations to describe motions of chaser 
and target from orbital injection to com- 
pletion of rendezvous. Mathematical 
equations will include an error analysis. 

• Outline a rendezvous research and de- 
velopment program, including number 
and type of vehicles required, launch 
rate, payload funding and earliest pos- 
sible time in which flight tests can be 

Primary mission of the first test flight 
will be demonstration of the rendezvous 
techniques using an automated system 
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First Photo Shows Agena B Second Stage 


Discoverer XVI topped by Agena B-first time this second stage lias been used on any 
boost vehicle— was successfully launched at Vandenberg AFB Oct. 26 but second stage 
tailed to separate from Thor' booster, and orbit was not achieved (AW Oct. 31, p 34). 

bv camera stations ol Smithsonian Institute's Astrophysics Observatory. Agena B thrust 
is 15.500 lb., length is 25 ft., compared with basic Agena vehicle length of 19.2 ft. Weight 
with full fuel load is 15.500 lb. as against previous Agena full fuel weight of 8.500 lb. 


for both coarse and precision (docking) 
maneuvers. Mechanical design of target 
and chaser requires that they be boosted 
out of orbit once they are connected 
to demonstrate the value of rendezvous. 
With Atlas Agena B booster, the pay- 
loads will be lifted into a near-earth 
synchronous orbit with 94-min. period. 

Study assumes that variable thrust 
engines will be available, and that the 
chaser payload will carry active rendez- 
vous propulsion. 

Study of the rendezvous maneuver 
will center around these three phases of 
chaser payload flight: 

• Main stage cutoff, including param- 
eters for deviation errors of ascent 
guidance and fuel economy. Statement 
is sought of the optimum altitude, range 
to target, velocity and direction of 
velocity in a direct ascent trajectory. 
Cutoff parameters for best fuel economy 
arc to be calculated in an indirect 
rendezvous where the orbit of the chaser 
must be phased with target orbit. 

• Course maneuver, requiring three- 
dimensional equations describing chaser 
approach to target, and equipment 
needed to transmit homing data for 
course correction. Precise attitude con- 
trol system design is called for. with 
specification of nozzle size, number, 
location and burning characteristics. 
Error analysis will be made of coarse 
maneuver equations and hardware and 
accuracy and fuel cost will be deter- 

• Docking maneuver, in which mechan- 
ical design of the contact arrangement 
is specified and evaluated, hardware at- 
titude guidance appraised and contact 
conditions— attitude and relative velocity 
—established. 

Major problem areas in chaser ma- 
neuvering during the rendezvous are 
considered to be propulsion burning 
time, flame effects on the target, and 
nozzle materials. NASA has specified 
that nozzle arrangements must be such 
that electromagnetic equipment can 
operate if sensing is to be accomplished 
during thrust. 

These two studies are among 14 fu- 
ture projects being funded by Marshall 
(AW Oct. 3. p. 32) for the current fiscal 
year under a S3.1 million authorization. 

Navy Plans to Begifi 
Polaris A 2 Testing 

Washington— Navy and Lockheed 
will begin testing the 1,500 naut. mi. 
A2 version of the Polaris missile from 
Cape Canaveral, Fla., this month. 

Development flight testing of the 
1,200 naut. mi. Al, which has in- 
cluded more than 50 launchings, is 
almost complete. It has included 12 
submerged launchings from the fleet 
ballistic missile submarines George 
Washington and Patrick Henry. 


The Aerojet-General first stage for 
the A2 is 30 in. longer and several 
hundred pounds lighter than the Al 
first stage, and it provides half to two- 
thirds of A2's added performance over 
Al . Hercules Powder's second stage also 
is lighter and has greater thrust than 
the Aerojet second stage used in the 
1 ,200 mi. missile. 

In the political sphere, the British 
government announced an agreement 
with the U. S. to permit basing of Po- 
laris subs in Scotland, confirming Avia- 
tion Week's prediction (AW Oct. 31, 
p. 25), and immediately ran into criti- 
cism over the question of how much 
control Great Britain will retain over 


the operation of the submarines. 

Britain and the U. S. recently revised 
their agreement on the basing of USAF 
aircraft there to give Britain a stronger 
voice in controlling the types of flights 
made. This was a direct outgrowth of 
the U-2 and RB-47 incidents. 

Critics charged that basing of Polaris 
subs in United Kingdom territory could 
lead to involvement with other powers. 
Prime Minister Harold Macmillan said 
there would be the fullest possible con- 
sultation with the U. S. on use of the 
subs, but the U. S. State Department 
said the Navy has no commitment to 
Britain to confer in advance before 
firing missiles in international waters. 
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Services Apply R&D Cost Restrictions 


New York— First tangible indication 
of actual dollar costs of a revised pro- 
curement policy on company-initiated 
research and development programs is 
provided by Grumman Aircraft Engi- 
neering Corp.’s third quarter financial 
statement. 

The policy, first enunciated to con- 
tractors by the Air Force (AW Feb. 22, 
p. 29), provides that costs of such pro- 
grams will no longer be picked up fully 
by the services as part of overhead on 
military production contracts. 

Grumman President E. Clinton Towl 
told the New York Society of Security 
Analysts that the company had been 
required by the Navy to absorb 50% of 
such costs— retroactive to Jan. 1, 1960 — 
for a total estimated reduction in profits 
for the year of SSH.000. 

The revelation sent a mild shock 
wave through financial circles since 
many analysts do not specialize in aero- 


space companies and were not familiar 
with the revised regulation. Thus there 
was a tendency to magnify the problem 
and confuse company-initiated R&D 
with all R&D. Government-initiated 
programs still are 100% supported. 

Towl did not discuss the problem in 
detail, but the 50% figure apparently 
referred to an arbitrary average that 
Grumman and the Navy had agreed to 

Tri-Service Committee 

Administration of the regulation has 
been assigned by the Defense Depart- 
ment to the three services through a 
tri-service committee. The committee 
maintains a list of 40-50 contractors and, 
through one of the individual services, 
negotiates an agreement with each com- 
pany on how much company-initiated 
R&D will be supported. Agreements 
arc short term, usually for a year. 


Affected companies are showing more 
concern over how the regulation is be- 
ing interpreted rather than over the 
principles involved. As Towl told the 
analysts: "Many companies were doing 
research on anything they could think 
of and Uncle Sam just got tired of pay- 
ing the bill.” 

One debated point has been an in- 
terpretation by the sendees that the 
regulation requires that general over- 
head be allocated pro rata to research 
and development before the sharing 
level is negotiated. The result has been 
that what companies feel are legiti- 
mately allowable overhead costs-cxecu- 
tive salaries, administrative expenses, 
etc.— are thus arbitrarily declared non- 
allowable as company-initiated R&D. 

This area was referred to here last 
week by Dudley E. Browne, vice presi- 
dent-finance for Lockheed Aircraft 
Corp., during a visit by Lockheed offi- 
cials to discuss Lockheed's third quarter 

Asked about the Grumman state- 
ment, Browne said that Lockheed had 
not been submitting for reimbursement 
a flat 10% of its over-all R&-D costs. 
Though Lockheed had not completed 
negotiations, Browne felt that this 
would put Lockheed in the ballpark as 
far as the actual amounts required by 
the services. 

Industry Squeeze 

Browne related this problem to the 
general squeeze on aerospace company 
profits. If the contractor is required to 
assume a greater share of the risk— more 
company-financed R&D and more in- 
vestment in company-owned facilities, 
for example— and no compensation is 
made in profits, he said, "wc'rc going 
to have trouble down the road." 

Grumman's 5814,000 R&D write-off 
was on a nine months net profit of 
S 5, 589,658 or $2.54 a share on sales 
of $240 million after provision for the 
added R&D charges. This compares 
with sales of $199 million and profits 
of 52,670,644 or 51.21 a share for 
the same period last year when de- 
velopment costs of the commercial 
Gulfstream turboprop executive air- 
plane were being written off. Full year 
sales of 5520 million and earnings of 
S7.5 million or 55.52 a share were fore- 
cast. Grumman also is evaluating at 
Navy request the purchase of some or 
all of its Navv-ow'ned facilities. Grum- 
man owns about 50% of the land and 
buildings at its Bethpage, N. Y., com- 
plex but none of its new Peconic Riser, 
N. Y„ facility. 

Lockheed faced this same situation a 
scar ago in respect to its Marietta, Ga., 
plant, but decided against purchase. 
One problem has been that the plant 


NATO Receives Variable Sweep Data 

Paris— U. S. data on variable sweep concepts have been turned over to North 
Atlantic Treaty Organization nations taking part in NATO's VTOL fighter 
competition. 

One of the competitors, Fokkcr of Holland, is planning to submit a variable 
sweep, all-weather VTOL design. Fokker reportedly will design its project around 
work currently being done in this field by Republic Aviation, one of the Dutch 
company's major stockholders. Alexander Kartveli, Republic vice president, research 
and development, will meet with Fokker officials early next month to reach firm 
agreement on the project. 

National Aeronautics and Space Administration officials demonstrated in a recent 
Paris meeting that the use of variable sweep wings would yield performance far in 
excess of NATO's current general operating requirements for its VTOL fighter. 
Aircraft with variable sweep wings could fly supersonically at all altitudes, while 
the GOR calls only for subsonic speed at low level (AW Sept. 26, p. 23). 

NATO officials close to the VTOL program, however, discouraged reports that 
the program’s present general operating requirements might be revised as a result 
of the introduction of variable geometry data. Hie price of such an aircraft, as 
well as its operating costs, might offset superior performance. 

In any case, these officials seemed fairly certain that NATO's currently-accepted 
GOR for the VTOL competition would remain unchanged. NATO officials say 
it would be impossible to scrap all the work achieved to date and start from 

Instead, what might happen is that the present general operating requirements 
would he considered as minimum performance requirements. In this way, any com- 
petitor who wanted to take the risk could submit a project promising performance 
above this minimum. 

Other observers, however, w'ondcrcd if the program could prevent itself from 
being changed— as long as one or more competitors submitted higher performing 
projects. Moreover, the NATO VTOL program is aiming for an aircraft to be 
operational within four to six years. Present NATO GOR for its VTOL fighter 
might be painfully out-of-date by then. 

This whole question very likely will come to a head at a scheduled NATO 
meeting on the VTOL program in January. At this meeting, as currcntlv planned, 
competitors will be asked formally to approve the existing general requirements of 
the VTOL program. Competitors who want to see the program reoriented toward 
higher performance standards will have to make their views known at this point. 

West German aircraft group, including Messcrschmitt. Hcinkcl and Bolkow, is 
developing a supersonic VTOL fighter for the West German air force (sec p. 23). 
This group has invited Bell Aerosystcms Co. to contribute its design experience 
from the Bell D-188A project, and the German VTOL fighter design undoubtedly 
will be an entrant in the NATO competition. 
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First Photo of Dassault Mirage III Production Line 

First photo of Mirage III production line at Dassault's Mcrignac assembly plant near Bordeaux, France shows first production 
model of Mirage II1-C, which flew for the first Kmc last month. By next spring prodncKon rate of the supersonic delta wing fighter 
is scheduled at nine aircraft per mouth. French air force has placed an initial order for 200 aircraft, which has also been sold to the 
Israeli air force (AW July 11. p. 111). 


must be sold at original cost by the 
military unless it is declared surplus. 
In the' latter case, the Air Force might 
have been forced to sell to a higher 
bidder than Lockheed, with attendant 
disruption of the C-150 Hercules pro- 
gram and others, and as a result the 
plan has been shelved. 

Lockheed reported a third quarter 
profit of 55,485,000 on sales of 5305.- 
221,000. Tire profit helped reduce its 
555 million mid-year net loss— brought 
about bv extensive write-offs in its 
Elcetra and JctStar programs— to 549.- 
924,000 for the first nine months of 
1960. Chairman Robert E. Gross said 
that the company should do at least as 
well in the last quarter and that the net 
loss thus would fall below’ 545 million 
for the year. 

Although Lockheed included in the 
write-off S25 million in anticipated 
Elcetra modification costs, only about 
15% of these have been incurred to 
date. Actual costs so far have differed 
slightly from estimates, but not greatlv. 
Gross said. Other financial reports: 

• Boeing Airplane Co. reported nine- 
month net income of 516,167.061. or 
52.03 a share, almost twice that of the 
same period last year, on sales of Sl,- 
202.225,286. Contribution of the 70" 
jet transport program to profits was 
primarily responsible for the improve- 
ment. Boeing voted to increase its 
quarterly cash dividend from 25 to 40 
cents in lieu of stock dividends. 

• Martin Co. nine-month sales rose 
23% to 5466,295,137 and earnings 
28%. to 512.190,994 or S3.95 a share 
compared with the same period last 

• Northrop Corp. reported earnings of 
57,740,219 or S4.22 a share for its fiscal 
year which ended July 31. This was 
5.6% higher than the previous year’s 
57,325,404. Sales totaled S233,679,427. 
a decline of 12% from the previous 


year total of 5263,034,650. Northrop 
President Thomas V. Jones reported 
that the company turned the sales 
corner in the third quarter and that the 
company's backlog at year end stood at 
5309 million compared to S204 million 
the year before. 


Washington— Congress set the pace 
for America's achievements in space, 
"pulling along a reluctant Administra- 
tion," Sen, Lyndon B. Johnson, Senate 
Space Committee chairman and Demo- 
cratic vice presidential candidate, 
charged last week. 

In a statement issued to counter Vice 
President Richard M. Nixon's earlier 
claim that the Eisenhower Administra- 
tion has led the U.S, to first place in 
space exploration (AW Oct. 31, p. 30), 
Sen. Johnson said: "Despite efforts to 
prove the contrary, the record of Ameri- 
can exploration of outer space is elcarlv 
one of the congressional desire for ac- 
tion. pulling along a reluctant Adminis- 

Sen. Johnson said Nixon, the Re- 
publican presidential candidate, now 
claims that the Republican Administra- 
tion "long ago recognized we were in 
a strategic space race with Russia.” vet. 
Johnson said. Administration spokes- 
men following the launching of Sput- 
nik belittled the Russian achievement. 

"Vice President Nixon's current 
acknowledgment that vve have been in 
a space race with Russia is a belated 
recognition of an obvious fact." he 
said. "The sad truth is that U. S. prog- 
ress in space has been continually ham- 
pered by the Republican Administra- 
tion's blind refusal to recognize that vve 
have been engaged in a space and mis- 
sile race with the Soviet Union and to 


• Thiokol Chemical Corp. reported that 
non-fee bearing contract overrun costs 
on Minuteman continued to reduce 
company profits in the third quarter. 
Earnings for the nine months of 52.- 
663,006 on sales of 5124,429,898 were 
34% under the same period last year. 


Sen. Johnson also said Congress has 
had to provide more funds than the 
Administration requested m order to 
expand and accelerate ballistic missile 
programs such as Atlas, Titan, Minute- 
man and Polaris, and satellite programs 
such as Discoverer, Samos and Midas. 

"Administration failure to push the 
missile programs and use the funds pro- 
vided by Congress fully and promptly," 
he said, "has delayed many of these 
important program's and is a direct 
cause of a prospective Soviet three to 
one superiority over the U.S. in inter- 
continental ballistic missiles during the 
next several years. The situation has 
been made even worse by recently re- 
vealed ineptitude and mismanagement 
of our missile base construction pro- 
gram. which is currently at least six 
months behind schedule." he charged. 

"Despite the scientific and tech- 
nological successes achieved bv U.S. 
satellites and space probes," Johnson 
said, "the U. S. position of world lead- 
ership and prestige has been severely 
damaged bv Russia's spectaculars In 
outer space-first earth satellite, first to 
orbit the sun. first to orbit the moon, 
first to hit the moon, first to photo- 
graph its hidden side and first to bring 
live animals back from orbiting the 
earth. The delays in our own Project 
Mercury now make it appear more 
likely than ever that the Russians will 
also be first to achieve manned space 
flight." 


Johnson Rebuts Nixon Space Claim 
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Air Force Asking $580 Million 
For Fiscal 1962 B-70 Program 


Washington-Air Force has asked for 
S580 million to accelerate development 
of the North American B-70 supersonic 
bomber in Fiscal 1962, more than 
double the S265 million-including $55 
million released last week— Defense De- 
partment has allotted the program for 
the current fiscal year. 

With Fiscal 1962 budget submissions 
varying from 5% below this year to 
10% above, the figure requested could 
be cut as low as $350 million, but a 
larger budget seems a good prospect 
for Defense approval in light of last 
week's action. 

B-70 funding now is oriented toward 
weapon system prototypes rather than 
airframe test vehicles. There will be 
one airframe test vehicle, and a static 
test airframe. 

In addition, two of a proposed series 
of weapon system prototype test vehi- 
cles will be built, including essential 
subsystems. 

First flight for the airframe test 
vehicle is scheduled for late 1962, and 
the weapon system prototype is to fly 
a year later. 

Department of Defense has been 
subject to mounting pressure from 
Democrats in Congress to augment the 
program, which was curtailed last year 
tor economy reasons. Congress voted 
the additional funds, but Defense held 
them back until last August (AW Aug. 
15, p. 26). 

Originally, the Air Force had re- 
quested $463.9 million for Fiscal 1961 
work on the B-70. This was pared to 
$75 million. Entire B-70 program was 
planned to cost $5.5 billion, with the 
aircraft to be operational in quantity 
in 1965. 

In addition to the $75 million. Air 
Force managed to scrape together an- 
other $35 million to continue bomb 
navigation system development work 
by International Business Machines 

After the summit meeting collapsed 
in May. Congress voted $290 million 
above the President’s $75 million re- 
quest for the B-70. Money has been 
released piecemeal for this program, 
along with other extra funds voted by 
Congress. First increase for the B-70 
was 5100 million in August. With the 
555 million released last week, the 
total available now stands at 5265 

Another 5130 million remains in 
additional funds that could be applied 
to the B-70. including 5100 million for 
interceptors which Defense is author- 
ized to shift to the B-70 if it chooses. 
Indications are that the B-70 program 


will not be allotted any more money 
this fiscal year. 

Work on many key component sys- 
tems, dropped last year with the cut- 
back, can now be reinstated. Develop- 
ment of the defensive system of radar 
acquisition and air-to-air rockets will 
be resumed by Westinghousc Electric 
Corp., and traffic control system, which 
must be highly automated for a 2,000 
mph. aircraft, will be developed by 
Motorola, Inc. 

Air Force wants to build 12 opera- 
tional prototypes to test the feasibility 
of the entire B-70 system. Various 
concepts will be tried, including mis- 
sions as a conventional bomber op- 
erating from 70,000 to 80,000 ft., as 
the platform for an air-launched bal- 
listic missile, or as a supersonic troop 
transport. 

Douglas Will Study 
Spacecraft Propulsion 

Santa Monica— Douglas Aircraft Co. 
has acquired a subsidiary named Astro- 
power, Inc., to perform research in 
electrical, nuclear and high-energy 
chemical propulsion systems for space- 
craft. 

Astropowcr is an outgrowth of Aero- 
Space Technology, Inc., a corporation 
formed by propulsion researchers Y. C. 
Lee and Dr. George Moe and engi- 
neering administrator E. W. Smith. 
Lee headed the original company and 
will remain as president of the Douglas 
subsidiary. Dr. Moe is vice president 
and technical director and Smith is 
race president-administration. 


Kennedy on B-70 Budget 



Sen. Kennedy pointed out that more 
than SI 5 5 million was made available 
a year and a half ago by Congress in 
the Defense appropriations for Fiscal 
1960. Of the $345 million voted for 
the B-70 for Fiscal 1960. the Admin- 
istration impounded S195 million and 
allowed the Air Force to spend only $150 
million, he said. 

The Democratic presidential candidate 
observed that “SI .1 billion voted for de- 
fense purposes bv the Democratic Con- 
gress was impounded in July by the Re- 
publican Administration and nearly $400 
million remains impounded. . . .” 


Operations of the new firm will be 
governed by a board of seven directors 
representing Douglas and the three 
founders of the original corporation. 
By virtue of its stock holdings, Douglas 
owns a controlling interest in Astro- 
power. 

Research and development of elec- 
trical propulsion techniques by Astro- 
power will cover ion engines, heavy 
charged particle engines and thermal 
arc plasma engines. Projects involving 
solid-state devices and energy conver- 
sion equipment will use advanced 
thermionic and thermoelectric tech- 
niques. 

Lee said he expects that by the end 
of the first year of operation Astro- 
power will have a staff of about 100 
scientists, engineers and technicians. 
Plans for facilities and equipment are 
being drawn up and will be announced 
later, he said. Lee is a consultant to 
the propulsion panel of the Scientific 
Advisory Board of the Air Force and 
is a member of the Research Advisory 
Committee on Electrical Energy Sys- 
tems in National Aeronautics and 
Space Administration. In 1947 he was 
selected to direct the design and con- 
struction of a supersonic wind tunnel 
for the University of Southern Cali- 
fornia. Lee was manager of the Aero- 
jet-General Advanced Research and 
Products Division at the time of his 
recent resignation. He is noted for 
his studies in the fields of advanced 
propulsion, high-temperature materials, 
aerodynamics and combustion dynam- 

Dr. Moe was technical director of 
Aerojet’s Astronautics Laboratory. 

Recycled Water Drunk 
During Six -Day Test 

Washington— Navy medical service 
officer has completed a six-day experi- 
ment to demonstrate a urine recovery- 
purification system which could be used 
in a manned spacecraft to save weight. 

Capt. Roland A. Bosee, director of 
the Navy’s Air Crew Equipment 
Laboratory in Philadelphia, for six days 
drank no other liquids hut his own 
urine purified by a General Electric 
high temperature oxidation device. 
GE's Missile and Space Vehicle Depart- 
ment said test results were processed 
last week, and Bosee suffered no adverse 
effects from drinking about two quarts 
of purified urine each day over the six- 
day period. 

Bosee plans to combine the metabolic 
waste purifier with an oxygen recycl- 
ing apparatus to determine the effects 
in an extended space mission. Systems 
have potential application for nuclear 
aircraft, as well as for spacecraft, to 
save the weight of water supplies on 
long flights. 
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Explorer VIII Mapping the 


Ionosphere 


Washington— Successful launch and 
operation of the Explorer VIII satellite 

sample the upper ionosphere directly, 
which could result in new design theory 
for long-range communications systems. 

The 90-lb. battery-powered package 
was launched by a Juno II vehicle at 
1 2:24 a. m. EST Nov. 3 from Cape 
Canaveral. Fla. Containing eight ex- 
periments, the satellite consists of two 
truncated cones fastened to a cylindrical 
center section. It is expected to trans- 
mit data for about three months. 

The apogee of 1.423 mi. and peri- 
gee of 258 mi. will take the instruments 
through the upper layers of the iono- 
sphere. which merges with the exo- 
sphere at an altitude of about 500 mi. 
Initial period was 112.75 min. 

Although tlie primary objective of 
Explorer VIII is direct ionospheric sam- 
pling. the satellite also has been de- 
signed to measure static electricity ac- 
cumulation on its surface, studv micro- 


meteorites. and establish the altitude 
of the base of the exosphere. Satellite 
structure is aluminum, instead of the 
glass fiber used for Explorer VII, so that 
the static charge can lx measured. 

Explorer VI 11 payload consists of 
these experiments: 

• Radio frequency impedance probe, to 
measure electron concentration 25 times 
each second. Value will be electron 
concentration surrounding the satellite 
to establish the relationship of capaci- 
tance to free space data. 

• Single-grid ion trap, using sensing 
techniques similar to those used in 
vacuum tubes to measure ion concentra- 
tion and mass distribution. Grid is in- 
sulated from the satellite skin. 


• Four multiple-grid ion traps, unin- 
sulated. to evaluate effects of the plasma 
sheath on ion data so scientists can 
compare this with data from the in- 
sulated single-grid trap. 

• Langmuir probe, to measure electron 
temperature. 

• Electric field meter measuring accu- 
mulated charge on the vehicle skin. 

• Micrometeoritc photomultiplier meas- 
uring light energy and erosive effects 
of micrometeoritc impacts. 

• Micrometeorite microphone, consist- 
ing of two sound boards to measure the 
frequency and momentum of micro- 

• Four thermistors to measure skin and 
interior temperature measurements. 

Eight packs of mercury batteries are 
expected to provide power for contin- 
uous operation of all but one experi- 
ment for three months. Tire field 


meter, because of its large power drain, 
will be operated on ground command six 
minutes of each 100 min. of orbit. 
Payload contains a single telemetry/ 
tracking transmitter operating on 108 
me., with a linearly-polarized quadri- 
loop antenna. The satellite is being 
tracked by the Minitrack network. 

The National Aeronautics and Space 
Administration experiment is managed 
by Goddard Space Flight Center, which 
designed and built the experiments. 
Pavfoad packaging and launch opera- 
tions were accomplished bv Marshall 
Space Might Center. 


I wo final missions remain for the 
Juno II launch vehicle, both scheduled 

Three vehicles, one a backup, are avail- 
able to launch an orbiting gamma ray 
telescope, designated payload S-15. and 
an ionospheric beacon satellite, S-45. 
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Rover Advanced to Flight Engine Program 


Washington— Success of Kiwi reactor 
tests has resulted in re-evaluation of the 
Rover nuclear space propulsion program 
and a decision to go directly into de- 
velopment of a flight test engine. 

Decision by National Aeronautics 
and Space Administration and Atomic 
Energy Commission eliminates the 
planned interim step of an engine pre- 
liminary design study, which would 
have taken at least six months to accom- 
plish. 

Invitation for proposals will go to 
prospective bidders in about a month, 
with bids expected two months later, 
and a multimillion dollar research, de- 
velopment and fabrication contract will 


be awarded about a month after bids 
arc received. 

NASA and AEC said proposal re- 
quests will be solicited from all qualified 
contractors. Because reactor fuel will be 
liquid hydrogen, it is expected that com- 
panies with experience in the hydrogen 
field will be asked to compete for the 
Rover job. 

Potential bidders include Aerojet- 
General Corp., General Electric Co., 
Marquardt Corp., Pratt & Whitney Air- 
craft, Thiokol's Reaction Motors Divi- 
sion, and North American Aviation’s 
Rocketdyne Division. 

Most recent Rover test, using hydro- 
gen gas fed at high pressure to fuel the 


Khvi-A3 reactor, resulted in a success- 
ful full-power, 15-min. run at the 
Jackass Flats, Nev., test site Oct, 19. 
Next Kiwi test will be the fourth and 
will use liquid hydrogen fuel. 

In the active nuclear rocket program, 
Aerojet-General’s Actron Division won 
an AEC contract last week for architec- 
tural and engineering services tor a 
Rover test stand at Jackass Flats. The 
downward-firing cell will cost S7-S mil- 
lion and will be built largely of alumi- 
num alloys. Kiwi tests have been up- 
ward-firing for design simplicity'. 

The Rover nuclear propulsion sys- 
tem is expected to be flight tested as an 
upper stage of a Saturn vehicle. 

Determination to skip the prelimi- 
nary' design study cancels a proposal re- 
quest issued Aug. 19 by NASA. Six 
firms responded to the invitation, but 
no award was made. Program evalua- 
tion, and decision to make an early 
selection of a hardware contractor, were 
made by the joint NASA-AEC nuclear 
propulsion office, established Aug. 31. 

Change in the Rover program does 
not affect NASA and industry studies 
on requirements for nuclear rocket 
flight testing. In addition to its in- 
house program examination, NASA has 
funded separate six-month studies now 
under way by Lockheed Aircraft Corp. 
and the Martin Co. on test system de- 
sign, development programing, test and 
tracking facilities, safety factors and 
schedules. Lockheed and Martin studies 
are part of the Reactor In-Flight Test 
System (RIFTS). 

NASA says a nuclear upper stage has 
twice the payload-carrying potential of 
a chemical rocket, and nuclear engines 
are leading contenders for deep space 
missions requiring heavy payloads. 
Orbital Test Planned 

In the nuclear space propulsion pro- 
gram, AEC develops reactors, and 
NASA develops the non-nuclear com- 
ponents and assembly. 

Nuclear rocket engine is expected to 
be tested in an earth orbit as tne second 
stage of a Saturn vehicle. Saturn would 
carry a comparatively low-thrust, low- 
power nuclear system which would be 
started after it was in orbit. First flight 
engine probably will have a specific im- 
pulse of about 700 sec., with reactor 
power of 200 mw. 

Liquid hydrogen, heated to gas and 
accelerated through a nozzle, will pro- 
vide the propulsive exhaust stream and 
also will be used for nozzle coolant. 
Water has been used for nozzle cool- 
ing in Kiwi tests, but the next run, with 
liquid hydrogen as the working fluid, is 
expected to include a test of cooling 
with liquid hydrogen. 

Nuclear and electric engines (AW 
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Oct. 31. p. 28) are attractive because 
of their capability to produce higher 
specific impulses than all-chemical pro- 
pulsion systems. Chemical rockets have 
optimum specific impulses of less than 
500 sec.; nuclear engines, about 1,000 
sec., and electric engines as high as 
10,000 sec. 

In long-range mission studies, NASA 
has translated specific impulses into pay- 
load capabilities for planetary explora- 


San Francisco— Air Force and indus- 
try still are making too many mistakes 
in procurement practices, and these 
must be corrected to comply with con- 
gressional orders on cost control and to 
keep USAF's operational capability 
from being damaged, Lt. Gen. M. E. 
Bradley. Jr., deputy chief of staff for 
materiel, has warned. 

Although much has been done in 
recent months to bring costs into line. 
USAF still has a number of “problem 
categories” and is still encountering 
a "so-what attitude" among some con- 
tractors. Gen. Bradley said. 

Congress has ordered Defense 
Department to report by Jan. 1 on 
improvements made in cost control and 
has said it will call contracting officers 
to explain any ease where mismanage- 

I lie Congress has put us on notice 
that it expects us to do a far better job 
of procuring defense hardware,” Gen. 
Bradley said. “Us means you and me— 
industry and the Air Force. As far as 
I am concerned, their desire is a direct 
order— and I and my associates intend 
to act accordingly." Gen. Bradley's 
remarks were made in a speech deliv- 
ered for him before an Aerospace 
Industries Assn, meeting by Col. A. J. 
Dreiseszun, chief of the contracts 
administration branch of the Direct- 
orate of Procurement and Production 
in USAF Headquarters. 

Gen. Bradley listed these "problem 
categories”: 

type contracts. "In far too many 
instances for it to be coincidental, 
target prices in incentive contracts bas e 
been too high, and excessive underruns 
have resulted,” Gen. Bradlev said. "In 
some cases, such over-pricing has 
amounted to as much as 15-20%.” 
This has resulted from contractors' use 
of "low quantity prices when high 
quantities would be purchased; from 
using other than current experience; 
from anticipating such things as in- 
creased labor costs, increased engineer- 
ing costs, or increased material costs; 
from anticipating design changes when 


tion. One of these, a round trip to 
Mars, concludes that a nuclear rocket 
can earn' about seven times the payload 
of an all-chemical vehicle, and an elec- 
tric rocket can carry about 10 times the 
chemically powered vehicle payload. 

Nuclear rocket has thrust-to-weight 
potential approaching one, and NASA 
is evaluating Rover as a possible booster 
in the Nova svstem (AW Oct. 10, 

p. 26). 


in fact no such changes were in the 

• Use of unreasonably low target figures 
on cost-plus-fixed-fec contracts "in order 
to get a foot in the door.” These low 
target figures "have resulted in excessive 
ovemms-and the government has often 
had to pay through the nose for some 
of its most vital programs," Gen. 
Bradley said. 

• Decisions on "make-or-buy." Com- 
panies have subcontracted, but often 
“selected the wrong items to buy and 
the wrong ones to make.” Gen. Bradley 
said, leading USAF into "some sad 
experiences.” Manufacturers “have 
tooled up and made components which 
they could have obtained more cheaply 
from another source" and "at the same 
time. . . gone out and bought parts 
which they could have manufactured 
at less cost with no unwarranted drain 
on production or engineering capabili- 
ties." 

• Choice of types of contracts which 
primes write with subs. USAF carefully 
studies all circumstances before it 
decides what type is best for the 
government to write with a prime 
contractor— cost-plus-fixed-fec. cost-plus- 
inccntivc or fixcd-fcc-plus-incentivc. 
Gen. Bradley said. “Primes should take 
the same attitude the Air Force docs 
in these situations.” he said. "The 
decision should be governed not by 
what the subcontractor wants, but bv 
what is best for cost control and for 

• Use of too inanv sole source subcon- 
tracts. "Effort on the primes' part- 
real cffort-could in my opinion at 
least halve the number now being 
used.” Ccn. Bradley said. Concentra- 
tion on competition would cut costs 
and spread the business. "Then, when 
you really get down to the point where 
no competition is practical, two things 
should be done— really give the cost 
breakdown a hard look by your best 
experts, and document the entire 
situation as to reasons, efforts and 
actions to protect the interests of the 
government.” 

• Pricing of spate parts. A change in the 


method of determining the initial pro- 
vision of spares has resulted in buying 
in smaller increments, but pricing of 
spares still is "a subject of great con- 
cern.” Gen. Bradley said. "What I 
have said about overpricing with regard 
to fixed price and cost-plus-incentive 
contracts for weapon svstems applies 
equally to Spares." he said. 

• Contractor attitmle. Some arc making 
all-out efforts to reduce costs, but others 
“take the so-what attitude and do noth- 
ing." Gen. Bradley said. "I'm not 
trying to preach ethics or patriotism." 
he said, “but I do want to go on record 
as saying we can identify those that are 
cooperating and those that are not." 

Discussing steps that USAF is taking 
to correct these problems. Gen. Bradley 
said a close look is being taken at per- 
formance of companies with cost-plus- 
fixed-fee contracts to "insist that target 
costs be much more realistic." “Score 
sheets” will be compiled to see 
whether an individual contractor “con- 
sistently overruns on cost-plus and 
underruns on incentive. ” he said. 

On fixed-price-plus-incentive and 
cost-plus-incentive contracts, “wc are 
going to take a close look to find out 
whether or not excessive underruns are 
apparent." USAF will insist "even 
more vigorously” that incentives are 
earned on the basis of improved man- 
agement and engineering and not as a 
result of overstated prices. Gen. Bradley 
warned. 

Contract Changes 

Several changes in incentive contracts 
are being tried to include such Factors 
as meeting delivery dates, improving 
performance criteria and increasing 
reliability, rather than simply saving 
dollars, he said. 

USAF also is considering injecting 
value analysis clauses into contracts. 
Using a company's definition. Gen. 
Bradley described value analysis as “the 
process of studying objectively every 
item to be purchased, standard or 
special, and eliminating every cost 
factor which docs not contribute to the 
value or usefulness of the item." 

To improve its own contracting pro- 
cedures. USAF last summer reduced 
contract management from nine Air 
Materiel areas to three centralized 
regions, reducing manpower "while 
actually improving our ability to 
manage.” Gen. Bradley said. It also has 
taken steps to better educate procure- 
ment officers in pricing and contract 
administration. 

lie asked industry “to do some soul 
and corporate body searching— and take 

trol drive.” Progress is being made by 
both sides now. the general said, "but 
I am absolutely sure there is room for 
more belt tightening. That is what 
I am now asking for." 


Gen. Bradley Urges Correction 
Of Costly Procurement Mistakes 
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Boeing-Vertol 107 Model II Makes First 1 Flight 


Advisory Procurement Role Urged 
For Business and Labor Agencies 


by Commerce Department. Libor De- 
partment and the Small Business Ad- 
ministration in military procurement- 
in view of its vast impact on the na- 
tional economy— is urged in a Joint 
Congressional Economic Committee’s 
defense subcommittee report. 

Noting that militarv procurement 
over the Fiscal 1950-1959 period totaled 
over S22S billion, the subcommittee, 
headed by Sen. Paul Douglas (D.-lll.). 
commented: 

"The use of the great military ex- 
penditures as an economic tool has not 
fully been exploited. Though there are 
areas of chronic economic distress in 
manv states, the state of California, in 
Fiscal 1959, received 24.5% of the 
total, or as much of the procurement 
dollar as the next four largest recipient 
states and as much as the 57 smallest 

The subcommittee also recommended 
that Commerce Department be given 
"definite authority of approval” over 
Defense Department surplus property 
disposals, estimated at S8-10 billion 


annuallv, with a net return on sales of 
less than 2%. "Many of the sales have 
a serious impact upon portions of the 
economy, yet the Commerce Depart- 
ment. which is charged with responsi- 
bility of aiding, fostering and assisting 
business, is in an advisory position to 
Defense Department with respect to the 
conduct of surplus sales.” the report 
said. 

In the patent field, the subcommittee 
called for uniform legislation applicable 
to all government contracts and “based 
upon trie principle that government ex- 
pense creates government property.” 
Since the major portion of military pro- 
curement is by negotiation, rather than 
the fully competitive, free enterprise 
concept, the subcommittee observed, 
"it is apparent that subjective decisions 
by procurement officers have a heavy 
impact for good or ill upon the national 
economy. ... It must be concluded that 
public expenditures arc creating vast 
new public domains which should be 
made available under government direc- 
tion to all as a matter of right and for 
the expansion of our economy.” 


The subcommittee proposed estab- 
lishment of a "consolidated agency" in 
the office of the Secretary of Defense to 
manage all common supply items and 
activities. This would include transpor- 
tation— but not Military Air Transport 
Service which has a military' strategy 

by cost-plus contractors, as well as the 
military agencies. 

The' consolidated agency, the sub- 
committee said, "should have control 
of all facets of common supply manage- 
ment from requirements determination 
through procurement, transportation, 
storage, issuance, utilization, and sur- 
plus disposal.” 

In a statement accompanying the re- 
port. Sen. Douglas and Rep. Thomas B. 
Curtis (D.-Mo.), ranking minority mem- 
ber of the subcommittee, estimated that 
"billions of dollars" could be saved 
through the consolidated management, 
more extensive use of competitive bid- 
ding, “a genuine standardization pro- 
gram to substantiallv reduce the millions 
of items now valued at over S44 billion 
in the supply systems, and ... a real 
utilization program with centralized au- 
thority ... so billions of dollars' worth 
of excess property were used, or made to 
do, and not declared surplus while the 
same or like items are being purchased 
by other agencies.” 
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in multi-channel 
recording systems 
there is 

nothing newer It’s no wonder this recorder has been chosen 

for today’s most advanced telemetry and computer systems. Providing the highest precision and 
proven reliability. Brush’s newest oscillograph instantaneously displays eight 40mm channels of 
analog data, plus two event markers. Sharp, easy-to-read traces on rectilinear coordinates. Accurate 
resolution of all signals and positive interpretation of amplitude is assured with 13 electrically 
controlled, precise chart speeds. All functions are operated by pushbutton and may be remotely 
controlled if desired. Unique auto-load system locks unit in any position for greatly simplified 
chart changing . . . without disturbing the styli. Take advantage of industry’s most advanced 
techniques in this space-saving vertical panel oscillograph. Get all the facts. Call, write or wire. 

brush INSTRUMENTS 




only 
Brush 
fills all 

requirements for 

multi-channel, multi-purpose 


recorders 


If it's precise, instantaneous data acquisition in writing . . . 
Brush versatile recording systems provide the answer. Whether your requirements call for this 
"prill-out”, horizontal model for convenient annotation and reading ... or the newest in vertical 
panel recorders . . . you’ll find all of the known refinements in the art of recording by direct writing. 
Rectilinear presentation gives clear, uniform, reproducible traces for precise readout. Up to 16 
chart speeds are selected by pushbutton; jam-proof transmission provides quick response. Inter- 
changeable "plug-in” signal conditioners permit four vital functions in addition to amplification— 
high input impedance, zero suppression, attenuation and calibration. Event markers, internal timers, 
remote control and chart take-up are some of the available accessories. Check these advanced record- 
ing systems for yourself and you’ll see why no one is as qualified as Brush. Write for complete details. 
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It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 


tile that a whole family of related systems has been 
engineered for application in any environment — sea, 
sky, or space. 

The system introduces new Bell BRIG gyros. Its 
accelerometers and digital velocity meters are already 
operational in missile and space guidance systems. 
Hipernas — and many other systems such as the Air 
Force GSN-5 and the Navy's SPN-10 All-Weather 
Automatic Landing Systems — typify Bell’s capabil- 
ities in the broad field of electronics. This diversity of 
activities offers an interesting personal future to qual- 
ified engineers and scientists. 



BELL AEROSYSTEMS company 
BUFFALO 5. N. Y. 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 


Alitalia, SAS, Swissair Plan DC-8 
Retrofits to Boost Nonstop Range 


By Cecil Brownlow 

Geneva— At least three European 
Douglas DC-8 jet transport operators- 
Swissair. Scandinavian Airlines System 
and Alitalia-are planning major ret- 
rofits during the passenger-slack winter 
season to boost the aircraft’s range and 
ensure nonstop transatlantic flights 
under all conditions. 

Specific fuel consumption of DC-8s 
delivered to the airlines thus far is 
higher than the guarantees originally 
established by Douglas and make inter- 
mediate stops necessary on westbound 
flights with high payloads against strong 

SAS and Swissair DC-8s are powered 
by Pratt &• Whitney JT4A engines: 
Alitalia's by Rolls-Royce Conway bypass 
turbojets. 

Swissair, in its winter schedule 
beginning Dec. 3. is dropping all 
thoughts of nonstop jet flights to New 
York, tunneling its DC-Ss through 
Lisbon, a regular terminal, and Shan- 
non. Ireland. Refueling flights through 
Shannon will be abandoned next sum- 
mer after the initial step in Swissair’s 
retrofit campaign has been fully com- 
pleted. 

SAS and Alitalia are continuing to 
schedule nonstop flights from Copen- 
hagen and Rome to New York but 
program in refueling landings at Prest- 
wick. Scotland, and Gander. Newfound- 
land, respectively when high load 
factors and adverse weather conditions 

Fourth Operator 

A fourth European DC-S operator. 
KLM Royal Dutch Airlines, said last 
week that the reduced range has not 
affected the nonstop schedule between 
Amsterdam and New York, which at 
3.634 stat. mi. is slightly shorter than 
the 3.922 mi. between Zurich and New 
York and the 3,845 mi. between Copen- 
hagen and New York. 

A KLM spokesman said the airline 
is "extremely satisfied" with the air- 
craft's performance and passenger 
appeal to date. 

Swissair and SAS, whose jet main- 
tenance programs are closely coordi- 
nated. will conduct the DC-S retrofit 
program on a joint basis. 

First step, to begin around the first 
of next month during regular major 
overhaul cycles at Arlanda Airport near 
Stockholm, will be the installation of 
additional fuel tanks along the leading 
edge of the DC-8 wing capable of carry- 
ing approximately 950 U. S. gal. of 
fuel. Inc installation will add an esti- 


mated 2.3 tons to the aircraft’s over-all 
weight, but Swissair spokesmen say this 
will not necessitate any decrease in 
DC-8 payloads. 

Cost of the retrofit for Swissair's 
three DC-8s and SAS’s seven, which 
should boost the range to company 
guarantees, will be largely borne by 

Second step, planned for the 1961- 
1962 winter season, calls for modifica- 
tion of the aircraft to conform with 
recent Douglas proposals in which the 
leading edge of the wing is sharpened 
and wing chord is extended 4% along 
the entire span to improve range, speed 
and payload (AW Oct. 24. p. 41). 
Douglas estimates that the modification 
will increase the DC-8’s specific range 
by as much as 8?? . 

Cost, estimated at between 5200,000 
and 5300,000 per aircraft, probably will 
be met by the two airlines if the initial 
fix succeeds in extending the aircraft's 
range to meet or exceed company 

Swissair will begin rescheduling non- 
stop transatlantic flights next summer, 
although all but two of its planned 14 
weekly round trip flights to New York 
will still stop at Lisbon, a major traffic 
source for the airline during the tourist 

Alitalia plans to begin immediately 
to modify the wings of the three DC-Ss 
it now has on hand. Work on the first 
aircraft to be pulled from service is 
scheduled to get under way next week 
in Alitalia’s maintenance headquarters 
at Rome's Ciampino Airport. An 
additional five DC-8s on order by 
Alitalia will be delivered with the modi- 
fied wing installation already in place. 


News Digest 


Continental Motors Corp. and Rolls- 
Royce. Ltd., have signed a license agree- 
ment giving Rolls-Royce exclusive rights 
for the sale of all Continental aircraft 
piston engines and spares in Europe, 
and for Rolls-Royce-built Continental 
engines in Australia and New Zealand. 

North American T-39 twin-jet utility 
trainer lias arrived at Eglin AFB. Fla., 
for all-weather testing in Air Proving 
Ground Center's climatic laboratory. 

Aeronca Manufacturing Corp. plans 
to acquire, through an exchange of 
stock, a controlling interest in Flight 
Refueling, Inc., a Baltimore company 


involved in the production of fueling 
equipment and in the development of 
missile and nuclear components. Pro- 
posed acquisition has already been ap- 
proved by the directors of both corpora- 
tions and now must be approved by 
Flight Refueling stockholders. 

Northern Ordnance, Inc., has a 520.4 
million contract for added production 
of Mk. 10 Terrier missile-launching 
system, to be installed on ships in the 
Fiscal 1961 shipbuilding program. 

Fairchild Engine &• Airplane Corp. 
has a 51.083,530 contract for continued 
work on the SD-5 Drone surveillance 


Dr. Edward R. Sharp, 66, who super- 
vised construction of Ames and Lewis 
Laboratories for the National Advisory 
Committee for Aeronautics, will retire 
at the end of this year as director of 
National Aeronautics and Space Admin- 
istration’s Lewis Research Center. Sharp 
has 45 vears of service with the Navv, 
NACA and NASA. 

Actron Division of Aerojet-General 
Corp. has been selected architect-engi- 
neer for Saturn static test facility at 
Marshall Space Flight Center. Con- 
struction contract for the 510.8 million 
stand will be awarded in seven months. 

Martin Co.’s Research Institute for 
Advanced Studies and Air Force 
launched a 200 ft. balloon carrying a 
100 lb. double ionization chamber and 
telcmctrv package from Holloman AFB, 
N. M„ 'to a 1)2.000 ft. altitude in a 
program to count and determine origin 
and variations of heavy cosmic rays. 


TWA Jet Financing 

Trans World Airlines owner Howard 
Hughes still was seeking alternative 
financing last week for TWA's jet pro- 
gram. After a series of daily meetings 
the week before. TWA’s board met 
again last Monday and then adjourned 
with no further special meetings sched- 
uled. 

Trans World Airlines is technically in 
default on equipment mortgage bonds 

Co. and in default on a S27-nullion 
short-term bank loan from a group of 
banks headed by the Irving Trust Co. 

Sept. 1 . Banks have begun to offset 
TWA cash balances to effect pavment 
(AW Oct. 31, p. 351. 

Creditors have rcportcdlv set three 
previous deadlines for action by Hughes, 
but all have gone by the board. No 
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AIR TRANSPORT 


Jet Impact Felt in Transatlantic Market 


Scheduled summer capacity exceeds million-seat mark 
for first time; off-season predictions optimistic. 

By Glenn Garrison 

New York— Transatlantic scheduled airlines, throwing their new jet fleets 
into the vigorous North Atlantic competition, carried about 859,000 pas- 
sengers on the route last summer. This was a 24% increase over the same 
June through September peak season period of 1959. 

Scheduled capacity for the summer passed the million-seat mark for the 
first time with a total of 1,257,000 seats for the period. This was a 31% 


increase over summer, 1959, and gave 
factor in both directions of 68%. 

In the 1959 season, with most of the 
airlines waiting for their jets, summer 
capacity rose only 4% over the previous 
season and load factor was 73% (AW 
Dec. 7, 1959, p. 36). For the first time 
last summer, the tremendous impact of 
the jet capacities was being felt. 

Even so, the increase in scat capacity 
was less than the increase in summer, 

1958, first season of the economy fare 
and a period when the carriers were 
filling out their late-model piston fleets. 
That summer’s capacity increase was 
40%, and the traffic was up 33%. 

The booming 1960 summer business 
filled a profitable percentage of the 
offered seats, but many airline officials 
feel that the off-season months ahead 
will provide a severe test of the car- 
riers’ ability to satisfy their jets’ appetite 
for traffic. Based on bookings to date 
and expected stimulus from the new 
off-season excursion fares, the carriers 
are showing optimism. 

Traffic for the first nine months of 
1960. however, was running somewhat 
below the airlines’ predictions earlier 
this year, which indicated a 1960 pas- 
senger total close to the two million 
mark (AW June 27. p. 43). Actual 
January through September total was 
1.368,000 scheduled passengers, up 
25% from the same nine months of 

1959. Charter passengers carried by the 
International Air Transport Assn, air- 
lines during the 1960 period totaled 
133,000, for a grand passenger total of 
1.501,146. During the last three months 
of last year, the scheduled passenger 
total was 276,000, so the remainder of 
1 960 would have to show a tremendous 
increase to touch two million for the 

Total scheduled capacity for the nine 
months was 2,037,000 seats, a 25% in- 
crease, resulting in an over-all load fac- 
tor for the period of 67%. 

The IATA carriers boosted their sum- 
mer charter business 19% to a total of 


the carriers an over-all passenger load 


95,700 passengers, getting mileage this 
way with their displaced piston equip 
ment and sandwiching jet charters in 
between their scheduled jet flights. 

Scheduled passengers in the economy 
class alone totaled 1,119,000 for the 
nine months of 1960-an impressive 
figure considering that 1957 was the first 
year the transatlantic carriers topped 
the million point for the entire 12 
months. First class passengers for the 
1960 period totaled 239,000 and the 
tourist class, which expired last June, 
accounted for 10,147 passengers during 
the six months of 1960 in which it was 
operative. 

The carriers report big increases in 
bookings for the next couple of months 
and express high hopes for the 17-day. 
reduced-fare excursion plan which be- 
came effective Oct. 1. This off-season 
fare will be subject to review bv the 
TATA airlines next March. 

Some officials have reservations about 
this plan, however, particularly the time 
period, which they feel should be 
iongcr. Nevertheless it is considered a 
forward step in exploiting the off-season 
potential and is credited with being 
a big item in the sharply increased book- 
ings recorded by the airlines. 

Carriers' Figures 

Here arc some individual summer 
results and off-season predictions among 
the IATA North Atlantic carriers: 

• Air France's traffic increased 17% 
to 54,000 passengers for the period. 
Peak weekly easthound capacity was 
3,042 scats, up from 2,185 scats in 
1959. The 1960 scats were all-jet in 
Air France’s Boeing 707-320s, which 
went into service last February. The 
airline operated 18 round-trip charters 
during the summer period, all but one 
of them in jets. Charters during 
summer. 1959 totaled 12 in Lockheed 
1649 A and 1049 equipment. In Octo- 
ber, November and December of 1959, 


Air France carried about 14,000 pas- 
sengers on the route, and expects this 
total to jump almost 1,005 this year to 
27,000 passengers. The new fare is 
cited as the major reason. 

• Air India began service May 14 with 
Boeing 707-420s, carried 6,301 passen- 
gers during June, July and August. 
Three flights a week are offered in 102 
economy, 28 first-class aircraft configu- 

• Alitalia carried about 30,000 passen- 
gers during the summer between 
Europe and New York, Boston and 
Montreal. The increase was 49% over 
summer, 1939. Capacity was up 54%. 
About 50% of the airline's summer 
capacity this year was in its Douglas 
DC-S jets, with all-jet service beginning 
Aug. 1. Eleven easthound jet flights 
replaced the 13 weekly DC-7C flights 
of last summer, illustrating the 
increased unit capacities and production 
of the jets. Alitalia operated six east- 
bound charters during the period, all in 
DC-7C equipment. Since the excursion 
fare went in, about 35% of Alitalia's 
castbound passengers held this type of 
ticket. 

• British Overseas Airways Corp. car- 
ried 133,475 passengers, up 19%. Peak 
week capacity was 12,828 scats, up 
33%. The capacity was offered in 131 
flights, 73 of them Boeing 707-420 and 
de Havilland Comet 4 jet flights and the 
other 58 Bristol Britannia turboprop 
flights. This compares with 127 weekly 
flights at the 1959 peak, of which 54 
were piston flights. BOAC flew about 
100 round-trip charters during the sea- 
son, three quarters of which were piston 
aircraft. Most of the remainder were in 
Britannias except for "at least one” jet 
charter. Bookings for October were up 
50%, BOAC reports. 

• KLM Royal Dutch Airlines carried 
61.900 passengers across the North 
Atlantic during the Junc-through- 
Septcmbcr period, up from 51,965 
passengers. Peak week castbound capa- 
city totaled 3,474 scats from New York. 
Houston and Montreal, up from 2.826 
scats in 1959. The increased capacity 
was offered in 35 weekly flights as 
opposed to 38 flights in summer 1959 
at the peak. The airline began operating 
DC-Ss last April. KLM is traditionally 
a heavy charter operator, but docs not 
disclose figures. 

• Lufthansa Gennan Airlines used a 
jet fleet of three Boeing 707-420s and 
carried 49.126 passengers during the 
summer, operating 12 weekly round 
trips and serving New York, Chicago 
and San Francisco via Montreal. Some 
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equipment. The 1939 summer total was 
33,661 passengers. The German car- 
rier's Super G and 1649A Constella- 
tions found employment in 144 charter 
legs, an increase from 12 charter legs 
in the summer of 1939. The 12-round- 
trip schedule is still in effect and 
Lufthansa says off-season bookings arc 
“way up." 

• Pan American World Airways carried 
135,306 passengers during the four 
months, up from 128.76S. During a 
peak week. PanAm offered about 
11.599 seats in both directions, up from 
9.721 seats in 1959. About 90% of the 
1960 scats were in jets. The airline says 
bookings arc up for the off-season, but 
it is becoming increasingly difficult to 
forecast several months ahead in the 
winter months. One reason: trend is to 
bookings a shorter time in advance as 

atlantic ^travel. Another factor is the 
fact that there will be a lot of jet capa- 
city offered this winter and space need 
not be booked so far ahead. Lower 
fares arc another factor: the vacation 
travelers don’t have to save up so far 
in advance. Result of these factors is 
that trips in general aren’t planned as 
far in advance as they nsed to be. Pan 
American expanded a special passenger 
service program last summer aimed 
partly at combating the no-show prob- 
lem at Idlewild. Sales representatives 

worked in shifts at the PanAm 
terminal, making last-minute checks of 
loads on Europe-bound flights both on 
PanAm and other carriers. Passengers 
desiring to take their chances by show- 
ing up without specific reservations 
were steered to the terminal and the 
representatives worked at finding spice. 
In the case of flights with no-shows, of 
course, the potluck passengers provided 
a nice top-off. In some cases the pas- 
sengers accepted flights, say, from New 
York to London via a connection at 


Paris, which the on-the-spot sales 
representative was able to aquaint them 
with. In other cases, the representatives 
—in close touch with other airline 
departures— would get them space on 
another carrier, booking back bv Pan- 
a av o.... a ... * *' com _ 

Pan 


■ith PanAm picking up 


i the 


flight, 
sales repre- 
and they 
issengers in 


American assigned st 
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All except about 24 were placed 
aboard Pan American flights. PanAm’s 
charter business for the summer totaled 
10.267 passengers in both directions, 
up from 6,502. 

• Qantas Empire Airways carried 5,921 


engers 
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ment. with a 64 first class, 120 economy 
configuration. 

• Sabcna Belgian World Airways car- 
ried 21% more pissengers than the 
29.966 carried during summer, 1959. 
The airline was out of transatlantic serv - 
ice for a period during the summer 
when it participated in the Belgian 
Congo airlift of refugees. During the 
period July 10-22, Sabena turned over 
2,854 castbound transatlantic passengers 
to other airlines. Sabena began 707- 
320 service last January. Peak weekly 
castbound capacity was 2,196 seats, 
up 38% from peak 1959 weekly ca- 
pacity. The airline operated six char- 
ters during last summer, all of them 

• Scandinavian Airlines System carried 
55,258 passengers, up 25% from the 
previous summer. Over-all capacity was 
up 23%. With DC-8 jets going in last 
May. average weekly flights dropped 
from 29 to 22 despite the capacity 
boost. SAS operated 67 charter legs 
with a total of 5,540 passengers, up 
from 25 charter legs and 2,000 passen- 


gers in summer 1959. Six of the 1960 
charters were flown in DC-Ss. the rest 
in DC-7C piston equipment. SAS re- 
ports considerable interest in the 17-day 
excursion plan. Regarding bookings this 
vear. the forecast for November and 
December is about 50% up from those 
months of last year. October passen- 
gers. the airline said, will total about 
122% more than last October. 

• Swissair carried 27.625 passengers last 
summer, up from 21,874. The airline’s 
DC-S jets entered transatlantic service 
May 30. and schedules on the run arc 
now all-jet. Swissair handled six charter 
round trips, two of them in DC-8s. In 
summer. 1959. the charter total was 14 
round trips, all in DC-7Cs. Bookings 
for the off-season are up considerably, 
the airline said, due chiefly to the ex- 
cursion fare. 

• Trans World Airlines carried 122.S59 
passengers, up 60% from the previous 
summer. This was TWA's first sum- 
mcr with its 707-320 jets on the At- 
lantic. Flights for the period totaled 
1.332. down from 1.556. The 1960 
flights were 79% jet. Peak week ca- 
pacity rose 91% last summer to 12.- 
231. Traffic in October was up 75% 
over October, 1959. Bookings are up 
S0% for November and 60% for De- 
cember. the airline reports. TWA flew 
144 charter legs during last summer, 
down from 540 during the previous 
period, when the airline was handling 
a giant Military Air Transport Service 
contract. 

Trans-Canada Air Lines inaugurated 
transatlantic jet service June 1 with its 
DC-8s. Four transatlantic carriers have 
not yet begun jet operation: El A1 
Israel, with Boeing 707-420s ordered 
for delivery next year: Canadian Pacific, 
expecting DC-8s next year: Iberia, ex- 
pected to receive DC-Ss next year: and 
Irish International Airlines, now re- 
ceiving Boeing 720s for expected inau- 
guration of service Dec. 14. 
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American May Take CAB to Court 
To Fight Service Adequacy Order 


By L. L. Doty 

Washington— American Airlines' cur- 
rent drive to develop the latest of Civil 
Aeronautics Board adequacy of service 
decisions into a legal test of how far 
the Board can go in monitoring 
schedules may move into court. 

Case at stake is the Ft. Worth 
Investigation, in which American was 
told by the Board to establish at least 
one round trip turbojet schedule daily 
between Ft. Worth and New York and 
one round trip daily turboprop schedule 
between Ft. Worth and Washington. 
The Board also said it would retain 
jurisdiction over the service for an 
indefinite period (AW Sept. 26, p. 29). 

The carrier filed a petition for 
reconsideration (AW Oct. 24, p. 41), 
and the Board stayed the effective date 
of the order pending investigation of 
the petition. An earlier adequacy order, 
in the Washington-Baltimorc case 
(AW June 20, p. 91), has been stayed 
until Dec. 1 5 because a number of peti- 
tions for reconsideration were filed. 

If the Board upholds its original 
order in the Ft. Worth Investigation, 
American will take the case to court. 
Last summer. Capital Airlines took a 
similar action when it appealed a 
Board decision calling for increased 
coach sendee in the Toledo market 
(AW July IS, p. 42). 

A U. S. Court of Appeals upheld the 
Board on grounds that the Board will 
be "increasingly concerned with secur- 
ing adequate sendee for smaller, inter- 
mediate cities” as major trunkline routes 
attract heavier schedule frequencies. 
Capital did not appeal the court deci- 
sion because it felt its case was not 
strong enough to risk establishing a 
legal precedent which might have a 
bearing on cases of greater importance 
to the industry in the future. 

The Capital case brought into the 
open the two widely divergent views 
held by industry and the Board on 
adequacy of service. Industry’s position 
is that there is no yardstick that can 
logically be used to determine the 
amount of coach service or any other 
type of service, in all markets under 
all operating conditions, while the 
Board continues to show every sign 
that it is prepared to set coach standards 
in trunkline markets. 

In the Ft. Worth Case, American 
will argue that the Board has no legal 
authority to dictate the type of equip- 
ment a carrier will use to serve any 
market, nor does it have the power to 
prescribe standards concerning adequacy 
of service in any market. 


In its legal challenge of the Board's 
decision in the Ft. Worth case, the 
carrier states that Section 404 of the 
Federal Aviation Act provides that every' 
air carrier shall provide adequate air 
transportation according to the terms 
of its certificate and points out that this 
is the only mention of adequate service. 

In 1927, Congress proposed a bill 
which would have empowered the CAB 
to revise “from time to time, general 
standards respecting the character and 
quality of service to be rendered . . . 
and to make such standards effective 
on such dates as it may determine after 
due consideration of the time required 
to conform to such standards.” 
However, Congress did not enact the 
bill, but it did pass this provision in 
the 1928 Civil Aeronautics Act. on 
which American bases part of its case: 
"No term, condition or limitation of 
a certificate shall restrict the right of an 
air carrier to add or change schedules. 

S merit, accommodations, and facili- 
>r performing the authorized trans- 
portation and service as the development 
of the business and the demands of the 
public shall require.” 

Thus. American argues that the CAB 
can determine— after due notice and a 
hearing— whether service is adequate 
and, if not, in what respect it is in- 
adequate. But the carrier maintains that 
the CAB cannot, by virtue of having 
held a hearing, issue orders which com- 
mand an airline to change schedules. 

The airline is prepared to cite a num- 
ber of cases in which the Court of Ap- 
peals has ruled that the CAB is not 
to assume or exercise powers which it 
has not been granted by Congress. 


Seaboard Reshuffles 
Management 

New York— Top management reshuf- 
fle has taken place at Seaboard & West- 
ern Airlines, now engaged in a major 
refinancing program (AW Oct. 24, 
p. 41). Richard M. Jackson, who joined 
Seaboard & Western last July on the 
recommendation of the underwriters and 
has been acting board chairman and 
general manager, becomes president and 
chairman of the board. 

Seaboard sold to Carl M. Loeb. 
Rhoades & Co., acting as underwriter, 
$1,595,000 principal amount of 696 sub- 
ordinated debentures due July 1, 1970. 

Raymond A. Norden. former president 
of the airline, and Arthur V. Norden, 
former executive vice president, will 
serve the carrier as consultants. A new 
board of directors has been appointed. 


American charges, on the basis ot 
such decisions, that the Board is exceed- 
ing its statutory authority and intrud- 
ing itself into management functions 
by dictating not only standards of 
adequacy but specific types of service 
to be performed, as in the Toledo In- 
vestigation, routing to be emploved, as 
in the Washington-Baltimore Investi- 
gation, and types of equipment that 
must be used, as in the Ft. Worth In- 
vestigation. 

In the Ft. Worth case, the Board 
issued a decision in 1958, after several 
years of investigation and due notice 
and hearing, finding the air service to 
be adequate. American claims that the 
Board's subsequent finding of in- 
adequacy without another hearing 
within a year of its original decision was 
not within its legal authority. The air- 
line observes that even Ft. Worth has 
protested the unfairness of "arbitrarily" 
ordering one of two carriers— Braniff is 
the other— to use specific equipment on 
a specified minimum schedule fre- 
quency. 

American also will hold that con- 
tinuing jurisdiction over this and other 
cases will result in a deterioration of 
CAB efficiency in what the airline feels 
is a legitimate sphere of the Board’s op- 
eration. The carrier believes that, at a 
time when CAB workloads are at an all- 
time high, the agency has embarked on 
a new regulatory policy’ which is calcu- 
lated not only to encourage new litiga- 
tion but also to saddle the Board’s staff 
with the complicated business of sec- 
ond-guessing airline scheduling policy. 

In the economic area, American will 
warn that any attempt to inject CAB's 
regulatory role into management func- 
tions in the scheduling of aircraft will 
threaten serious economic repercussions, 
particularly during the transition to all- 
jet operations. 

An American spokesman pointed out 
to Aviation Week that scheduling is a 
crucially important factor in maintain- 
ing economical operations and adequate 
financial returns. He said that over- 
scheduling, over a period of months, 
can inflict "crushing financial losses and 
jeopardize the approximately four bil- 
lion dollars the industrv will have in- 
vested in jet equipment. 1 ' He added: 

"What constitutes overschcduling is 
a complex and changing problem which 
requires day-to-day supervision of air- 
line experts conversant with all aspects 
of airline operations. The customary 
difficulty and complexity of balanced 
scheduling has been greatly increased 
by the faster, larger capacity jet air- 

Amcrican believes that scheduling 
must be supervised by the people who 
have a financial stake in the company, 
not by a government employe who may 
have no business experience and little 
concern with financial outcome. 
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Delta Wants to Resolve Idlewild’s 
Jet-Noise Complaint Out of Court 


New York— Delta Air Lines has 
changed its mind about making a test 
case of a Port of New York Authority 
court action to restrain Delta from vio- 
lating anti-noise procedures at Idlcwild 
(AW Oct. 21, p. 26). 

The airline's first reaction to the com- 
plaint. filed last month in the Supreme 
Court of the State of New York, was to 
let the issue be resolved. Last week 
Delta told Aviation Week that upon 
reconsideration it had decided it did 
not want to make an issue of the case 
and hoped to work out an amicable ar- 
rangement with the Port Authority 
which would lead to withdrawal of the 
complaint. Compliance with the pro- 
cedures would be easier to accomplish, 
the airline said, now that Daylight Sav- 
ing Time has ended and the night Con- 
vair 880 flight which drew specific Port 
Authority criticism has been resched- 
uled from 10 p.m. to 9 pan. (Noise com- 
plaints increase at nighttime.) Also, 
shakedown problems with its new 880s 
would be fewer now that the fleet has 
reached seven aircraft, with five more 
to arrive by fall. 1961. Delta said. 

The Port Authority last week had 
"nothing to add” to its previous an- 
nouncement concerning the complaint 
and Delta's alleged violations. 

One reason Delta wants to soft-pedal 
the controversy is its relationship to 
possible jet operation at Newark Air- 
port. Delta is anxious to begin 8S0 serv - 
ice at that airport, where scheduled jets 
still are not permitted. Delta is the only 
airline which has officially asked permis- 
sion to operate jets at Newark on a 
scheduled basis. 

In a letter to Delta last August, the 
Port Authority chided Delta for "con- 
tinuing unsatisfactory performance” at 
Idlcwild and reminded the airline that 


FA A Grounds Airline 

Washington-Federal Aviation Agency 
issued an emergency suspension order 
last week to Arctic Pacific, Inc., follow- 
ing the crash of the supplemental car- 
rier's C-46 transport at Toledo. Ohio. 
The pilot and copilot and 20 passengers 
were killed and 26 persons survived. 

Suspending the earner’s operating cer- 
tificate. FAA Administrator F.. R. Que- 
sada said "I am clearly of the opinion 
that an emergency, requiring immediate 
action, exists in respect to safety’ in air 
commerce. . . ." Certificate of the pilot 
of the C-46. Donald L. J. Chcsher, had 
been revoked by the FAA last July, but 
an appeal by the pilot resulted in a stay 
by CAB pending a decision in the case. 


the record of 880 operation at Idlcwild 
would affect a jet decision at Newark. 

The Port Authority has been post- 
poning a decision on jets at Newark for 
some time. The agency faces a grave 
political problem there and speculation 
has been that a move might be made- 
some time after general elections. 

Last spring, the agency' asked Delta 
to submit flight profiles on its 880 and 
subsequently advised the airline that 
"... we will be able to evaluate fully 
the operating and noise characteristics 
of this aircraft as they might relate to 
Newark Airport only after we have had 
an opportunity to observe the Convair 
880 in regular commercial operation at 
New York International Airport for 
some time.” Delta inaugurated 880 
service at Idlcwild last May. 

In its letter to Delta, the Port Au- 
thority pointed out that New Jersey 
Governor Robert Mevner had expressed 
opposition to operation of jets at New- 
ark ”. . . largely because of the record 
of nonconformance with Port Authority- 
jet noise abatement procedures by some 
airlines at New York International Air- 
port.” The agency said the 880’s record 
at Idlcwild might be "of particular sig- 
nificance in any future decision on jet 
operations at Newark." 

Biggest airline user of Newark is 
F-astcrn. which normally operates more 
than a third of its New" York schedules 
at the airport. Eastern is negotiating 
with the Port Authority for construc- 
tion of a S5 million hangar at Newark 
and final plans await a decision on jet 
operation. 

Eastern operates 102 flights daily in 
and out of Newark, handled 600.000 
passengers at the terminal last year. In 
a recent article for the Newark Assn, of 
Commerce and Industry. E. V. Ricken- 
backer. chairman of Eastern s board, 
wrote optimistically of Newark Air- 
port’s future and predicted develop- 
ment of jet aircraft and operational 
procedures will be “entirely acceptable 
to the community and our airport 
neighbors." 

Commercial jets have been going into 
Newark for some time when weather 
diverts them from Idlcwild. As of Sept. 
27. there had been 129 jet diversions to 
Newark. Hie aircraft are ferried back to 
Idlcwild. Trans World Airlines infor- 
mally asked the Port Authority for per- 
mission to operate these diverted flights 
as revenue departures, but the airline 
was turned down. 

Community complaints regarding 
noise at Newark have not reflected con- 
cern with the jet movements there so 
far. At the Sept. 27 point, only one 


complaint was traceable to specific jet 
operations at the airport, the Port Au- 
thority said. 

Something of the Port Authority’s 
political problem at Newark and its po- 
sition so far can be seen in an exchange 
of letters between the agency and U. S. 
Rep. George M. Wallhauser (R.-N. J.). 
Wallhauscr wrote the Port Authority 
earlier this year of his concern with re- 
ports of the possibility- of installation 
of runways for jet operations at Newark 
and expressed the hope that ". . . you 
will be able to reassure me that there 
is no substance to the various rumors 
and theories concerning this entire 
project . . .” 

The Port Authority replied that jets 
are not now permitted at Newark on a 
scheduled basis and made the follow- 
ing explanation of future policy: 

"It is true that transport aircraft pro- 
pelled by piston engines arc no longer 
being manufactured. Nevertheless, with 
respect to any request from an airline 
to permit scheduled jet operations at 
Newark Airport, before our board 
would even consider the matter i‘ 
would first be necessary for our stiff 
to evaluate the proposed flight opera- 
tion procedures. We would then ob- 
serve the actual conduct of such opera- 
tions at airports other than Newark to 
determine the noise levels resulting 
from the proposed procedure. If the 
noise levels would prove to be excessive 
in the communities adjacent to Newark 
Airport, we. of course, would not rec- 
ommend to our board that it consider 
granting such a request.” 

The Port Authority is going ahead 
with improvements at Newark Airport, 
including a SI 00,000 self-claim baggage 
area, runway and taxiwav resurfacing, 
additional runway approach lighting, 
and parking lot expansions. 

It seems reasonable to assume that 
the agency would not be investing con- 
siderable funds in the airport if its role 
was to be sharply curtailed, as it would 
be in the future if the airlines couldn't 
operate their smaller jets at the field. 


More Caravelle Orders 

Paris— Air France last week was ex- 
pected to announce an additional order 
for twin-jet Sud Aviation Caravelle trans- 
ports. The number of additional Cara- 
vellcs reportedly is six. as predicted in 
Aviation Week (Mar. 21. p. 45). 

Another two Caravelles were ordered 
last week bv Sabcna Belgian World Air- 
lines. raising its total order from four to 
six of the planes. Deliveries arc expected 
to begin next January. 

An Air France order of six Caravelles 
would raise its fleet total to 30. Specu- 
lation here last week was that the new 
order will be made under a pooling ar- 
rangement with other Air Union earners. 
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British Aircraft Corp.’s Mach 2.3 
T ransport Study Contract Extended 


By John Tunstall 

London— British Aircraft Corp.'s $1 
million design study contract for a 
Mach 2.3 airliner amounts to a 12- 
month extension of the feasibility study 
submitted to the Ministry of Aviation 
in March and will involve some wind 
tunnel testing. 

The announcement, made by Peter 
Thorneycroft, minister of aviation in 
the House of Commons, in a written 
reply, makes no reference to the status 
of feasibility studies submitted by the 
Hawker Siddelev Group. The feasibility 
studies submitted by both groups to the 
Ministry were based on largely similar 
slim delta configurations. Only Hawker, 
however, submitted a Mach 2.7 project 
in stainless steel, although it made no 
strong recommendations for the imme- 
diate development of the steel aircraft 
and also submitted a Mach 2.2 light 
alloy project. 

Contract's Significance 

Although the contract signifies aban- 
donment of the Mach 2.7 aircraft be- 
cause of the structural research pro- 
gram which the switch to steel would 
involve, the allocation of the contract to 
BAC does not mean that BAC will act 
as prime contractor for any further de- 
velopment of the aircraft. 

Both groups believe that if the gov- 
ernment should order the aircraft into 
production, or build a prototype, the 
design and development and produc- 
tion contracts would be allocated 
throughout the industry. 

A feature of the present design con- 
tract which is still being negotiated is a 
condition requesting British Aircraft 
Corp. to "explore further, with appro- 
priate companies overseas, the possibili- 
ties of collaboration with a view to the 
sharing of costs and a widening of 
markets." 

The condition is regarded here as in- 
ferring that the government still does 
not contemplate proceeding with the 
production of the airplane on its own. 
Configuration Open 

The engines and thrust configuration 
are believed to be still wide open. Bristol 
Siddelev Engine Co. appears most fa- 
vorably placed to power the craft. But 
Rolls-Royce is expected to make a 
strong bid with a Conway 42 develop- 
ment. One contender is the Bristol 
Siddelev Olympus Mk.21, a proposed 
development of the Olympus line with 
a net dry thrust of about 30,000 lb. This 
is the largest engine envisaged for the 
aircraft. Alternatively, but involving use 


of a greater number of engines, is a 
version of the Olympus now being de- 
veloped for TSR.2, the supersonic strike 
aircraft. Bristol Siddelev is also pro- 
posing an aft fan version of an Olympus 
primarily for the Vickers Super VC.10 
and, according to one Bristol source, 
this would have possibilities for super- 
sonic aircraft. 

There is also the possibility of a 
mixed powerplant for the aircraft using 
ramjets and turbojets. 

Award of the contract to BAC did not 
come as a great surprise to the industry 
and it is generally regarded here that 
the newly reinforced research and wind- 
tunnel facilities of BAC are superior to 
those available to Hawker Siddelev. 
Most of the British supersonic know- 
how also resides with BAC. 

There is also the possibility that both 
the TSR.2 and the proposed supersonic 
airliner have similar delta configurations, 
which would be another powerful factor 
influencing the placing of the contract. 

Work is known to have been proceed- 
ing at the Bristol Aircraft Co.'s Filton 
works on a slim delta study for some 
time and there had been much unex- 
plained expansion of the company's de- 
sign team under Dr. A. E. Russell and 
the design offices. 

Some sources believe that the study 
is much further advanced than is gen- 
erally known and that a wind-tunnel 
program has been under way for several 
months. 

Support Role 

Both the Handley Page delta research 
aircraft due to fly shortly and the Short 
SC. 5 will be expected to play a support 
role in the supersonic airliner develop- 
ment but neither is believed to have any 
direct association with the project, 'flic 
SC.5 was originally built to confirm the 
low-speed handling characteristics of 
the English Electric Lightning, particu- 
larly with respect to the placing of the 
tailplane, an exercise which English 
Electric is believed to argue was entirely 
unnecessary. 

This research aircraft has now been 
modified to fly with increased sweep 
and with a drooped leading edge devel- 
oped by the Royal Aircraft Establish- 

Neither of these features is expected 
to be associated with development of 
the Lightning airframe and it seems 
most likely that they are more directly 
tied either to the TSR.2 or the super- 
sonic transport. 

Comments made by Sir George Ed- 
wards just before the placing of the con- 
tract now bear special significance. 


Speaking before the Institute of Direc- 
tors, Sir George made a strong plea for 
the British and U.S. governments to 
get together and agree on the principle 
of cooperation and establish the cruising 
speed for the supersonic airliner at 
1,500 mph. 

Sir George suggested that due to the 
regrouping of the British aircraft indus- 
try the U. K. was in a more realistic 
position to appeal to the U. S. industry 
for a joint venture in this field. 

Report Viewed as Basis 
For U.S. Transport 

Washington— Supersonic jet trans- 
port survey conducted by United Re- 
search, Inc., for the Federal Aviation 
Agency is now viewed here as a first ma- 
jor step toward launching a supersonic 
transport program for the U. S. 

Although the report (AW Oct. 31, 
p. 27) is generally optimistic in its con- 
clusions on the feasibility of undertak- 
ing a program at this time. United Re- 
search has consolidated into its findings 
previous studies, some of which predict 
a limited market for the supersonic jet 
transport. For example, Lockheed Air- 
craft Corp. says it anticipates a world 
market for only 50 supersonic trans- 
ports compared with the 200 United 
Research believes U. S. carriers alone 
will require between 1970 and 1975. 

Thus the report is conceded by ob- 
servers here to be a good cross-section of 
current thinking on the supersonic 
transport program and sound ground- 
work on which the White House can 
justify the economic practicality of the 
program. United Research found that 
the undertaking will require govern- 
ment support for 1970 completion. 

The report stresses the financial risks 
which will be involved in the develop- 
ment and construction of a supersonic 
aircraft and points to the substantial 
losses manufacturers have sustained in 
the current round of commercial tur- 
bine equipment production. It esti- 
mates that Boeing has lost S165 mil- 
lion, Convair S221 million, Douglas 
S247 million and Lockheed S75 million 
for total loss of S708 million. 

The report finds that the profit ex- 
pectancy of a commercial supersonic 
transport program is relatively low when 
the long period of time funds will be 
tied up in the development program is 
taken into account. Assuming $4 bil- 
lion in sales from 200 aircraft at S20 
million per aircraft, net profit would 
amount to some SI 12 million, the re- 
port states. It said that to achieve this, 
it would be necessary to commit funds 
over a 12- to 13-year period. 

The report notes that the Ford Mo- 
tor Co. developed the Edsel with an 
outlay of S250 million but that Ford 
has 2.5 times the net worth of Boeing, 
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Flight Aid Development Progress 
Reported to RTCA Symposium 


Douglas. General Dynamics. Lockheed 
and North American combined. Other 
financial risks which underscore the 
need for government support are: 

• Technical and market risks are greater 
than for any previous commercial pro- 

• Magnitude of fund requirement for 
development program is too great and so 
difficult to estimate that a manufacturer 
could not adequately know the extent 
of the necessary commitment. 

Central Route System 
Expanded by Board 

Washington— Central Airlines won a 
broad expansion of its route system 
across a seven-state area last week in 
the Civil Aeronautics Board’s Kansas- 
Oklahoma Local Service Oise decision. 

The Board’s order, which also 
awarded new traffic stops for Ozark 
Air Lines and Trans-Texas Airways, 
carried a warning that local service 
awards must measure up to CAB’s “use 
it or lose it” policy at an early date if 
the service is to be continued. 

“By our awards in this case." the 
Board said, "we arc making new or 
improved air sendees available to many 
communities at considerable cost to 
the government, in expectation that 
these services will be used by a 
sufficient number of persons to justify 
an outlay of government funds to sup- 
port the services.” 

Extension of Central's route system 
gave the carrier the following new 
routes for an indefinite period: 

• Ft. Smith, Ark., to St. Louis. Mo.. 
via Fayetteville and Harrison, Ark. 

• Kansas City, Mo., to Denver. Colo., 
via Topeka, Manhattan (Junction City), 
Ft. Riley, Salina. Hays. Goodland, 
Wichita, Hutchinson. Great Bend. 
Dodge City, Garden Citv. Kan., and 
Lamar, Pueblo, Colorado Springs, Colo. 

• Kansas City, Mo., to Oklahoma City 
and Tulsa, Okla.. via Topeka. Inde- 
pendence (Coffevvillc), Parsons, Kan., 
and Bartlesville. Okla. 

Rearranging present Central route 
segments the Board authorized service 
between Amarillo, Tex., and the alter- 
nate terminal points of Wichita, Kan.. 
Denver, Colo., and Oklahoma Citv and 
Tulsa, Okla., via Borger. Tex., Guymon, 
Okla., Liberal, Kan.. Lamar, Pueblo and 
Colorado Springs, Colo., and Enid and 
Ponca City, Okla. 

The airline also was granted a per- 
manent extension of its Tulsa-Ft. 
Worth segment beyond Tulsa to 
Bartlesville, Okla.. and the terminal 
point Wichita. In addition, Central's 
Tulsa-Oklahoma City segment also was 
extended to the intermediate points of 
Joplin, Springfield, and Ft. Leonard 
Wood, Mo., to the terminal point of 
St. Louis, Mo. 


By Robert H. Cook 

Washington— Progress reports on 
development of automatic landing and 
collision avoidance systems highlighted 
a two-dav meeting here last week of 
the Radio Technical Commission for 
Aeronautics. 

Technical reports singled out many 
unresolved issues which must be settled 
before final adoption of these electronic 
safety systems, but they agreed on these 
general conclusions: 

• Use of existing and planned Instru- 
ment Landing Systems offers the most 
timely and practical means of imple- 
menting automatic landing capabilities. 

• Mutual exchange of information be- 
tween aircraft may prove to be the most 
accurate and reliable basis on which to 
develop a collision avoidance system. 

• Value of either safety aid will de- 
pend upon its worldwide acceptance 
through the International Civil Aviation 
Organization. 

G. B. Litchford of Airborne Instru- 
ments Laboratory' emphasized the use 
of ILS systems as a logical transition 
link toward a fully automatic system in 
the future. Noting that the system 
selected will be required to serve a 
broad range of aircraft and geograph- 
ical conditions, he emphasized that the 
international ILS system now used on 
about 400 runways will probably remain 
in use for at least another decade and 
could well be retained along with an 
automatic system. Most probable use 
for the ILS of the future would be for 
pilots requiring guidance down to the 
system’s practical altitude limits of 
about 250 ft,, he added. 

Reluctance to Change 

Litchford also cited the years of pilot 
experience which have been gained with 
ILS system landings, emphasizing that 
the “thousands of pilots who have been 
trained and have this experience arc not 
likely to quickly adopt a new system. A 
new landing technique should be as 
compatible as possible with present 
ILS." 

One of the major deficiencies in the 
use of ILS as a part of any fully auto- 
matic landing system, he pointed out. 
is the system’s straight line guidance 
limitation, providing a vertical glide 
path so limited that it is difficult to 
follow below altitudes of 150 to 200 
ft. Expected speed increases of future 
aircraft may require any finally adopted 
system to provide angle-above-glide- 
path information of as much as 20 deg., 

Litchford noted that extensive prog- 


ress has been made on an airborne com- 
bination of a radar altimeter coupled to 
an ILS system, permitting the aircraft 
to descend on ILS to a point where the 
radar altimeter would be used for flare- 
out. However, he questioned the re- 
liability of this system because of ter- 
rain variations which could make it 
difficult for a pilot to judge the final 
flare guidance before leaving the ap- 
proach guidance. One of the more 
promising solutions envisions the use 
of a precision narrow scanning radio 
beam providing ILS type angle infor- 
mation from the runway to the aircraft 
over angles as high as 20 deg., he said. 

Rei icwing airline needs for an auto- 
matic landing system. Walter A. Jensen, 
of the Air Transport Assn., urged that 
any system finally adopted be econom- 
ical and flexible for use at a wide 
variety of airports. 

ATA Urges Flexibility 

“We believe that the automatic land- 
ing system should make maximum use 
of existing equipment both on the 
ground and in aircraft," he said. “While 
we certainly are not opposed to transi- 
tion to advanced techniques, it appears 
to us that existing equipments, partic- 
ularly the glide path and localizer of 
the instrument landing system, are 
capable of considerable more than is 
now being made of them. We have en- 
couraged the development of improved 
localizers and feel that more effort could 
be expended to achieve a similar im- 
provement in the glide path.” He added 
that any system selected should be 
capable of international standardiza- 
tion and implementation at a cost 
within the various countries’ ability to 

C. R. Bryan, technical director of 
the flight control laboratory' at Wright- 
Patterson AFB, reported that the labo- 
ratory has had good results with a 
letdown computer employing barome- 
tric altitude and Tacan or Vortac dis- 
tance data to provide guidance 
information giving the vertical angle 
measured from an aiming point on the 
ground. The difference between the air- 
craft's glide path angle and the guid- 
ance angle to the ground, he said, is 
the basis for control action by the pilot, 
or autopilot, to follow the correct flight 
path. 

The present automatic landing sys- 
tem program at Wright-Patterson shows 
the pilot not only the relationship of 
his aircraft and the ground but also 
what vertical control action is required 
and being taken automatically, he said. 
The procedure still allows the pilot to 
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Precision 


A French word that means the same thing in English : 
quality or state of being precise; accuracy; definite- 
ness. It’s a precise description of an Air France pilot. 
Exacting. Accurate. Definite. An alert mind guiding 
skilled hands to precise action. Everyone expects it. 
Everyone who’s ever flown Air France finds it. They 


find something else, too. The same quality of preci- 
sion in everything. Food that is prepared in the great 
French tradition. Service that is accurate, and atten- 
tive to every detail. Atmosphere that is friendly, en- 
joyable, and authentically French. Precisely what 
you want ... precisely what you get ...every time! 


AIRtFRANCE JET 


WORLD'S L 
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I R L I N E/ W O R L D ' S MOST PERSONAL SERVICE 


Northeast Awaits Release of 880; 
Plans to Begin Service on Dec. 15 


assume lateral control of the aircraft 
if he wishes. Bryan said. 

Federal Aviation Agency progress in 
collision avoidance system testing was 
reviewed by James H. Muncy, who 
said that while self-contained units in 
aircraft would provide protection against 
a midair collision regardless of whether 
the oncoming aircraft was so equipped, 
this type of system can not meet the 
exacting angle and range measurements 
necessary to deliver a collision predic- 
tion. Time limits for an escape ma- 
neuver would require 2 5 to 30 sec. with 
accurate measurements at ranges from 
10 to 20 mi. for jet operations, he said. 

With a cooperative system, informa- 
tion such as altitude, speed and course 
can be exchanged between aircraft, 
simplifying the measurement problem. 
The system would detect oncoming air- 
craft, evaluate the collision threat and 
determine the proper escape maneuver 
to be executed by the pilot or the auto- 
pilot. he said. 

FAA has a current contract with 
Bendix to test the feasibility of a co- 
operative CAS system exchanging alti- 
tude information and with range in- 
formation obtained by ground-bouncing 
the signal carrying altitude information. 

Work on the project to date has been 
"encouraging," Muncy said, with range 
and range rate data automatically ex- 
tracted from the signals in flight and 
fed into a ground computer. Fully in- 
strumented testing is scheduled for this 
month in a Bendix aircraft, and by De- 
cember it will be delivered for testing 
in an FAA aircraft, he said. 

"The approach to the collision avoid- 
ance system being followed by Bendix 
appeared to us as being the simplest to 
instrument,” Muncy said. "More com- 
plicated systems have been proposed to 
us by others. Pending the outcome of 
the feasibility tests of the Bendix ap- 
proach. we are not actively pursuing 
other collision avoidance systems.” 

Muncy said, however, that FAA has 
been investigating the antenna of a com- 
patible proximity warning indicator/ 
collision avoidance system proposed by 
the Sperry Gyroscope Company. This 
system is based on an exchange of alti- 
tude and velocity information between 
pairs of aircraft. 

Summarizing the problems yet to be 
solved in developing a collision avoid- 
ance system. Frank C. White of ATA 
said that general agreement on a CAS 
cooperative system “is almost a dead 
issue. The evidence is piled waist-high 
in terms of several million dollars of 
private- and government-financed re- 
ports that a cooperative solution to CAS 

While suggestions for a CAS system 
have “run the gamut of the state of the 
electronic art." White said, any final 
choice must have worldwide accepta- 
bility to permit worldwide utility. 


By David H. Hoffman 

Boston— Northeast Airlines is using 
Dec. 1 5 as its target date for inaugurat- 
ing Convair 880 service along the east- 
ern seaboard, but the financial stalemate 
between Howard Hughes and General 
Dynamics still remains a major stum- 
bling block. 

Under an agreement reached last 
spring, six jets will be drawn from the 
30 Convair 880s ordered for Trans 
World Airlines by Hughes Tool Co. 
and, with Hughes' consent, leased to 
Northeast for seven years. Northeast 
said that terms of the lease, including 
an option to purchase, were hammered 
out with Convair and General Electric, 
manufacturer of the CJ-805 turbojets 
used on the 880. 

"We have every expectation that 
880s will be on the line by Dec. 15,” 
James W. Austin, Northeast’s president 
and general manager, told Aviation 
Week last week. But at the same time 
Austin reported that Hughes, up to 
then, had refused to "release” any of 
the aircraft on order for TWA. 

To finance Northeast's transition to 
jets, Hughes earlier had agreed to ad- 
vance the carrier $9.5 million for work- 
ing capital. Delivery of this sum could 
pose problems for Hughes, who still is 
negotiating a financing program for 
Trans World's jet order (AW Oct. 31, 
p. 35). 

Meanwhile Northeast has been pre- 
paring its organization for arrival of the 
first aircraft with little advance warning, 
hoping that the 880s can be pressed into 
sendee during the peak Florida vacation 

Defines Routes 

Pending approval from the Civil 
Aeronautics Board, Northeast will not 
disclose which city pairs are scheduled 
to receive first 880 service. But the 
company has defined the new jet's 
routes, and these are known to include 
nonstop sendee between Boston and 
Montreal as well as Boston-New York- 
Miami schedules. 

Introduction of the 880s will have no 
effect on Northeast’s New York-to- 
Miami jet sendee, which is furnished 
with Boeing 707-300s leased from 
TWA, Austin said. Last week the car- 
rier expanded these by adding a Satur- 
day-only round trip with a 707 in 167- 
passenger. all-tourist configuration. 

Maintenance workload at TWA per- 
mitting. Northeast will schedule a third 
Saturday jet trip to collect overflow pas- 
sengers from the other two. Not a 
published schedule, this afternoon de- 


parture will be sold on a seven-day no- 
tice basis and leave Miami for New 
York Saturday evening. 

To avoid delaying the start of sendee, 
Northeast is sending pilots and flight 
engineers to TWA's Kansas City, Mo., 
base for flight training, with the first 16 
of 26 crews departing last week. If a 
TWA 880 is used, Northeast has agreed 
to pay S750 per block training hour, 
plus $45 for each instructor pilot hour 
and $30 for each flight engineer in- 
structor hour. Should some training 
take place here in Northeast equipment. 
TWA's price is SS09.13 per week per 
pilot instructor and $537.18 per flight 
engineer instructor. 

Northeast Advertising 

Although Northeast is expected to 
advertise "fastest to Miami" when it 
introduces 880 service from New York, 
the carrier reports that it will publish a 
southbound block-to-block time of 2 hr. 
35 min. and a northbound time of 2 hr. 
23 min., both based on Mach .84 

Operating Douglas DC-8s over the 
same route. National alreadv lists some 
southbound schedules at 2 hr. 25 min. 
All National’s northbound schedules 
are pegged at 2 hr. 25 min. as are those 
of Eastern and the Northeast 707, even 
though the 707 and the DC-8 usually 
use a slower Mach .82 figure in estab- 
lishing cruise power. 

MATS Evaluates Bids 
For 1961 Contracts 

Washington— Military Air Transport 
Sendee expects to announce awards for 
the bulk of its 1961 passenger contract 
business in “two to three weeks." 

Twenty-one airlines were invited to 
submit proposals by a Nov. 7 deadline 
for flying about 220,000 military pas- 
sengers to and from overseas stations 
during the next calendar vear. 

'lire minimum rate MATS will con- 
sider is 2.9 cents a passenger mile. Air 
Force reluctantly accepted this floor 
rate at the insistence of Civil Aero- 
nautics Board, and put it into effect 
for the first time in awarding con- 
tracts for passenger traffic for the Octo- 
ber-December period of this year (AW 
Sept. 12. p. 41). 

In making the last quarter awards. 
MATS noted it "will consider not only 
the price but also the ability of the air- 
lines to expand their operations for 
MATS' use in emergency and the value 
to MATS of the types of aircraft of- 
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passengers have already flown in Boeing jetliners 
...most popular, most proved jetliners in the world! 
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CL-44 Loading Aims for 1 hr. T urn- Around 


By Erwin J. Bulban 

Tulsa, Okla.— Mechanized loading 
system for the Canadair CL-44 turbo- 
prop cargo transport is designed to en- 
sure a turn-around of one hour from 
the time that the airplane taxies into 
the loading area until it taxies out again, 
with actual unloading and loading of a 
complete payload taking 45 min. 

The new airplane, ordered by Flying 
Tiger Line, Seaboard & Western Air- 
lines and Slick Airways, has a maximum 
payload of 63,000 lb. and over 3.000 
stat. mi. still-air range in domestic op- 
erations. Direct operating costs are ap- 
proximately 4 cents per ton statute mile 
on domestic transcontinental stage 
lengths. 

Key to quick turn-around time of the 
CL-44 is the high degree of mechan- 
ization developed in cargo loading, an 
approach that was attacked after care- 
ful analvsis indicated that conventional 
loading methods would require five 
hours to handle the payloads envisaged, 
according to Canadair’s chief engineer 
E. II. Higgins. 

Once the one-hour goal had been 
established, lie notes, significant penal- 
ties in the form of weight, cube loss, 
complexity and cost were unacceptable 
to reduce the theoretical turn-around 
time below this target. 

With a net usable volume of 5.900 
cu. ft. inside pallet and container en- 
velopes and including true usable vol- 
ume of the piece loading areas in the 
swing-tail and opposite the forward 
cargo door, the CL-44 achieves full 
weight limited payload with an average 
warehouse density of 12.8 lb./cu. ft.. 
based on stacking efficiencies of S3% 
for pallets and containers and 75% for 
the piece-loaded compartments. 

Initial studies of loading systems fol- 
lowed the general pattern of a rigid 
pallet riding on a roller bed in the air- 
craft floor. It was ascertained that this 
system involved a weight penalty of 

due to depth of rollers and pallet alone. 

This resulted in a new approach 
based on a lightweight flexible pallet, 
riding on rubbing strips instead of 
rollers and pulled into or out of the 
main compartment by a chain drive on 
each side of the floor. Feasibility of this 
system has been demonstrated in a full- 
scale functional test rig and is in pro- 
duction for CL-44 customers. 

Flexible pallet is of metal faced plv- 
wood construction approximately 5-in. 
thick with aluminum alloy rubbing 
strips bonded to the bottom surface. 
These strips ride on matching strips, on 


the aircraft floor, which are made from 
extruded nylon impregnated with a dry 
lubricant. Side edges of the pallet have 
net attachment fittings and guide roll- 
ers which engage overlapping guide 
rails along each side of the aircraft 

The pallet, with a load capacity of 
S.000 lb., weighs only 1 40 lb. and the 
Dacron throw-over net only 18 lb„ esti- 
mated to lac approximately half the 
weight of a rigid pallet design. Ncga- 


tive-g flight loads and design side loads 
are transmitted from the throw-over net 
to the side rails and tests base been 
completed which show that deflections 
under both conditions will not foul the 
aircraft structure, Higgins reported. 

Barrier nets, designed to take 9g for- 
ward crash loads, are attached to longi- 
tudinal straps along the fuselage sides 
and to the six tie-down rails in the air- 
craft floor. Barrier nets weigh less than 
20 lb. each, arc interchangeable and 


PROTOTYPE "level loader" platform developed by Canadair is designed for attachment to 
main cargo compartment sill when tail is swung aside to permit feeding cargo on pallets 
directly into the fuselage. Lower platform, fitted with rollers, allows cargo loading into the 
aft underbelly compartment, using a container loading ram. Level platform which auto- 
matically compensates for fuselage movement, attaches to aircraft at end nearest camera. 
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Your man at American -=A!Rfreiqhf 


AIRfreight Customer Service Agent has an- 
swers to all your airfreight questions. 

The AIRfreight Customer Service Agent is the voice 
of American AIRfreight. If your question concerns 
rates, routes, pick-up or delivery, he supplies the 
answers quickly, courteously. Taking a real interest 
in your shipment, he maintains a record from pick- 
up and loading to touchdown and delivery. 

The AIRfreight Service Agent is a specialist among 
specialists. Each skilled member of the AIRfreight 
team is an expert in the swift and dependable move- 


ment of airfreight. That’s why your shipments on 
American AIRfreight have more assurance of leav- 
ing on time, arriving on time and getting where 
they’re going in good condition. 

Keep yourself abreast of the latest developments 
in airfreight. Write American Airlines AIRfreight, 
100 Park Avenue, New York 17, N. Y. for a free 
subscription to “AIRfreight Manifest.” 

AMERICAN AIRLINES 

America’s Leading Cargo Airline 



can be attached or detached in less 
than 45 sec. They are normally car- 
ried on the back face of each pallet 
load. 

"'inching system for transferring pal- 
letized loads along the main compart- 
ment floor consists of a chain drive on 
each side of the floor within the pallet 
guide rails. A spring-loaded hook at- 
tached to the drive chain runs in the 
lower channel and this hook engages 
fittings on each side of the pallet. Tests 
in Canadair's functional rig have shown 
that loads can be pulled or pushed b\ 
the chain system and the load can easily 
be transferred when driven by the chain 
on only one side. 

Remaining essential for the Canadair- 
dcsigned system, which is entering the 
full-scale functional test stage, is the 
transfer platform. Front end of the 
platform attaches to the airplane at 
the loading sill and is designed to fol- 
low deflections of the sill in all direc- 
tions— up and down, sideways and rota- 
tional. A simple level switch senses 
movement and energizes a jack at the 
rear point of support to move it in a 
direction that will hold the platform 
level as the fuselage moves up and 

A standard fork lift of approximately 
1 5.000 lb. capacity is the only other 
piece of equipment required to com- 


plete the CL-44 system, according to 
Higgins. The pallet train can be 
brought to the airplane on dollies: the 
fork lift is fitted with a roller bed which 
may be inserted under the dolly beds, 
which are of "egg-crate" design. When 
the roller platform is raised, the pallet 
rests on the rollers and when lifted into 
position at the back of the transfer plat- 
form. the fork lift bed may be tilted 
forward until the pallet rolls onto the 

The transfer platform is designed so 
that it can be carried in the airplane to 
permit operations at unprepared bases. 

Although versions of the transfer 
platform will be powered, the basic de- 
sign concept is to ensure that the entire 
system ran be operated using a standard 
fork lift as the only essential piece of 
additional equipment. For this reason, 
sockets are provided at the aft end of 
the platform base to permit using the 
fork lift to move the platform into 
position at the sill of the airplane. 

Tests have demonstrated that an 
8,000-lb. load ran be easily moved along 
the transfer platform bv one man on 
each side, including the case where the 
one load is initially placed on the plat- 
form off-center and cocked to one side. 
Guide rollers near the four comers of 
the pallet follow the guide rails on each 
side of the platform, acting as a fun- 


nel to bring the pallet into correct 
alignment within the guide rails in the 

Considerable test work has been done 
on determining characteristics of the 
material to be used in the rubbing 
strips. Three materials tested in com- 
bination with the aluminum alloy strips 
on the pallet were nylon. Teflon and 
nylon impregnated with molybdenum 
disulphate. The latter material proved 
most efficient, Higgins noted, hav- 
ing an initial coefficient of friction of 
0.15. Test program included 10,000 
cycles of loading and unloading, dur- 
ing which sharp silicon sand was ap- 
plied to the rubbing surfaces on the 
average of every 1 50 cycles. At the end 
of this program, the coefficient of fric- 
tion had risen slightly to 0.17. Total 
wear on the plastic rub strips was less 
than 10% of the original thickness and 
approximately 35% wear was found 
along the edges of the worst aluminum 
strips on the bottom of the pallet, Hig- 
gins stated. No repairs or replacements 
were required during or at the end of 
this program, he added. 

Modifications to the winching system 
were found necessary early in the test 
program to provide better tension con- 
trol under load, but no replacements 
or repairs were necessary during the 
final 9,000 cycles of operation, he said. 
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RAF Flying Training Command orders the latest basic and advanced jet trainers . . . 


RAF Transport Command provides 5,000-mile range — 20-ton payload capacity . . . 


...AND BRISTOL SIDDELEYSUPPLY THE POWER 


Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines in the 
world, supply flight power for a large proportion of the aircraft and missiles of the Royal Air 
Force. The most potent part of the R AF’s strategic deterrent force, the bulk of its round-the- 
clock defence, the majority of its transport aircraft and all its latest basic and advanced jet 
trainers are powered by Bristol Siddeley. 


FLIGHT POWER NEEDS 
THE BIG PRODUCER 



BRISTOL SIDDELEY ENGINES LIMITED 


BRISTOL AERO-INDUSTRIES LIMITED, 300 


rslty 6-3471. 



SHORTLINES 


AIRLINE OBSERVER 

► Watch for Sen. A. S. Mike Monroney to press for extension of the federal 
aid-to-airports program, which is due to expire next year. Sen. Monroney 
seeks a program that will provide $100 million annually in airport aid funds. 

► Aeroflot plans to inaugurate its first scheduled sendee with new, twin-turbo- 
jet Tu-124 transports on the Moscow-Perm and Moscow-Chelvabinsk routes. 
The two routes arc about 725 and 925 mi. long respectively. Late last 
month, a 24-passcngcr version of the Tu-124 made a 750 mi. test flight from 
Moscow to Krasnodar, north of the Caucasus Mountains, in two hours. 
Top speed was about 621 mph. 

► Chances are now strong that the Spanish government will authorize Iberia 
Air Lines to buy a fleet of four Caravelle turboprop transports. 

► Air traffic holding delays up to one hour at Orly Airport, Paris, have 
resulted from a slowdown by dissatisfied air traffic control personnel. Con- 
trollers, who arc seeking higher pay through job reclassification, struck twice 
last month for short periods of time, but returned to work when the govern- 
ment threatened to draft them. Slowdown is conducted through a strict 
application of minimum separation rules for aircraft entering Orly traffic 
control region. Ground delays are caused by withholding clearances from 
ramp to runway for takeoff for as long as 20 min. 

► Lockheed Aircraft Corp. now expects to finish its flight and static test 
program on the Electra turboprop transport (AW Oct. 24, p. 37) by Dec. 1 . 

► International Brotherhood of Teamsters lost its first strong bid to represent 
airline mechanics when National Airlines’ mechanics rejected a formal Team- 
ster bid by a vote of 715 to 402. Outcome of the systemwide union repre- 
sentation election came as a distinct upset to Teamster officials, who point 
out that more than half the airline’s International Assn, of Machinist mem- 
bers had petitioned the National Mediation Board to conduct the election. 

► Aeroflot has signed its first pooling agreement with a Western carrier— 
British European Airways. Agreement, signed in Moscow, provides for 
pooling of all revenues earned by the two carriers on the London-Moscow 
route and splitting of proceeds on a 50-50 basis. 

► Air France has been flying a Boeing 707 turbojet transport on occasional 
New York-Mexico City schedules as substitute equipment, although the 
bilateral agreement between France and Mexico limits flights of the French 
carrier to four piston-engine aircraft flights weekly. Because Ail France trans- 
atlantic flights arc now served by jet equipment, the carrier must maintain 
piston-engine equipment in the U. S. for the New York-Mexico City segment 
of its route. Boeings ate pressed into service when piston-engine equipment 
is unavailable. Chances arc now strong that the bilateral, which is currently 
being renegotiated, will permit jet flights on the route by the first of the year. 

► Douglas Aircraft Co. now has contracts to convert a total of 16 DC-7C 
transports to all-cargo configuration. Carriers involved are Alitalia, British 
Overseas Airways, Japan Air Lines and Riddle Air Lines. Conversion costs 
average $320,000 per airplane. 

► Cuba has banned all flying within a cordon of airspace extending 30 mi. 
into the Caribbean from the north coast of Pinar del Rio province, which 
covers the island’s western tip but does not include Havana. The attempt to 
prohibit air activity in international airspace coincided with a U. S. disclosure 
that Cuba’s Castro government is importing and stockpiling arms from 
Communist bloc countries. Operations of U. S. airlines have not been 
affected by the ban. 

► American Airlines, in a move to restore public confidence in the Lockheed 
Electra, is conducting a series of press conferences in 19 key cities on its sys- 
tem now served by Electras. Series of accidents, reasons for speed restric- 
tions and current modification program arc openly discussed during the 
conferences by officials of the airline in attempts to dispel any elements of 
mystery surrounding the Electra problems (AW Oct. 24, p. 37). 


► American Airlines added these new 
Boeing 707 and 720 schedules last 
week: One 707 and two 720 daily round 
trips between New York and Detroit; 
one daily round trip 720 flight between 
Detroit, Chicago and Los Angeles; two 
daily round trip 720 flights between 
New York and Toronto; two daily 
round trip 707 flights between New 
York and St. Louis; one daily 707 
round trip flight between Los Angeles 
and Phoenix. A second round trip 707 
schedule has been added between Bos- 
ton and Chicago. 

► British Overseas Airways Corp., flew 
94, SI 7 passengers on its international 
routes in July. The carrier flew a total 
of 306,394,000 passenger miles and 
maintained a passenger load factor of 
67.0%. British European Airways car- 
ried 509,435 passengers over its interna- 
tional routes, flew 175,479,000 passen- 
ger miles and had a load factor of 
72.2% in the same period. 

► Continental Airlines reports a net in- 
come of $1,247,000 for the first nine 
months of 1960, which the carrier says 
is almost triple its income during the 
same period in 1959. The airline said 
it had carried 1,018,000 passengers by 
the end of the third quarter. Conti- 
nental’s third quarter net income was 
$732,000. a 24% increase over the 
profit in the same 1959 period. 

► Flying Tiger Line reports a net loss 
of $566,460 for the third quarter of 
1960. The carrier attributed the loss to 
cutbacks in military contract operations 
and a decline in airfreight revenues 
during the period. 

► Lineas Aeros de Nicaragua, S. A., has 
been awarded a foreign air carrier per- 
mit by the Civil Aeronautics Board. Tire 
airline will operate from Managua, 
Nicaragua to San Salvador, El Salvador 
and Miami. Off-route charter opera- 
tions will be permitted. 

►Pan American World Airways says it 
will offer freight capacity of 500,000-lb. 
on its transpacific routes beginning this 
month. The international airline is now 
operating converted Douglas DC-7F all- 
cargo aircraft on its Pacific routes. 

► Sorrthcm Airways has been granted 
authority by Civil Aeronautics Board to 
extend trade agreements with advertisers 
providing for air travel in exchange for 
advertising. The local service airline 
asked for extensions to compensate for 
the period when labor troubles made 
the reciprocal services of the airline un- 
available to advertising agencies. 
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The finest medium range jetliner the world over 


Caravelle is the only airliner 
that can fly into an airport, 
unload and load passengers 
and take off again without 
the aid of airport ground 
equipment. 

It does it with integral 
loading stairs, the ability to 
start its jets from its own 
batteries and the capability 
of making many en route 
stops without refueling. 

Caravelle is self-support- 
ing in more ways than one . . . 
it makes a profit carrying as 
few as 28 passengers! Many 
an airline with a profit prob- 
lem can find the solution in 
Caravelle. 


Designed and built 
by SUD AVIATION 






Sold and serviced 

by DOUGLAS AIRCRAFT 



For the 
first time, 


NEWS 

BUDD 

FLEXAGAGE 


a single gage 
that measures 
both bending 
and axial strain 


Mounts as a single, moisture-proof, cali- 
brated gage on one side of test surface. 
Eliminates difficult back-to-back gage 
mounting problems and need for pressure- 
proof lead wire installation, such as in pres- 
sure vessel analysis. 

Makes possible bending strain analyses even 
on surfaces formerly considered inaccessible. 
Separates bending strains from direct (ten- 
sile, membrane, hoop) strains . . . accurately 
measures both. 

FOR FULL DETAILS, WRITE FOR NEW FLEXAGAGE BULLETIN 



fj // 


INSTRUMENTS _ 

D/y/S/ON 

THE BUDD COMPANY • P.O. Box 245 - Phoenixvllle. Pa. 
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SPACE TECHNOLOGY 


Transit IIIA Planned for Nov. 29 Launch 



TWO satellites in Transit IIIA navigation-aid experiment arc programed to orbit in 500- 



Washington— Transit IIIA. 300-lb., 
■miltiple-pavload, navigation-aid satel- 
lite with at least two new experiments, 
is programed to be fired into a 500- 
naut. mi.-altitndc circular orbit between 
1 1:30 p.m. and 3:30 a.m. EST on Nov. 
29-30 from Cape Canaveral, Fla. 

A new trajectory— southeast across 
the Atlantic— will be programed for this 
fourth launch in a series of doppler 
technique experiments projected to 
evolve into an operational space naviga- 
tion-aid system for use bv surface ves- 
sels and submarines, sometime in 1962. 
Transit series satellites also are intended 
to establish feasibility of an aircraft 
doppler navigation system. 

Multiple payloads fortheTransit IIIA 
satellite will include: 

• LOFTI (Low Frequency Trans- 
Ionosphere) experiment, a special Naval 
Research Laboratory payload housed in 
a 20-in.-dia. shell carried piggyback on 
the basic navigation-aid payload. Con- 
figuration of this piggyback payload is 
identical with that which housed the 
“bonus" Lvman-Alpha and X-ray radia- 
tion experiments in Transit IlA (AW 
June 20. p. 76). LOFTI experiment, 
projected to establish feasibility of 
transmitting very low frequence radio 
signals from the ground through the 
ionosphere for reception by an earth 
satellite, will measure attenuation of 
an 18-kc. signal. 

• Basic navigation-aid, 36-in.-dia. pay- 
load. developed by Johns Hopkins Ap- 
plied Physics Laboratory, is the same 
fundamental configuration that was 
used in Transit IIA experiment but. 
for the first time, will contain a new 
piece of development equipment to 
demonstrate the performance of an in- 
jection memory system (digital com- 
puter) carried in the satellite. 

Digital Data Injection 

A ground station will inject (trans- 
mit) orbital values and other associated 
digital data to the satellite for storage 
and subsequent readout— probably at 
one-minute intervals. In effect, any 
vessel at sea which measures the dop- 
plcr shift of the satellite's signal and 
receives the orbital trajectory informa- 
tion will be able to plot its position. 
Transmission of the digital information 
from the ground to the satellite and 
back to ground will be modulated by 
a radio-frequency carrier. 

Associated equipment includes cod- 
ing devices and timing and control 
equipment. 

SF.COR (Sequential Collation of 


Range) experiment also has been sched- 
uled for incorporation in the APL basic 
payload, but indications are that Navy 
and APL payload managers are con- 
sidering eliminating this equipment 
from the satellite. 

Basically. SF.COR is a transponder 
to gather geodetic data, for transmission 


to ground stations on a frequency ( 44S 
me.) different from those used for 
transmission of information from other 
APL payload experiments. 

Refractive index correction-experi- 
ment. also carried in previous Transit 
satellites, is projected to confirm theo- 
retical mathematical relationship bc- 


AVIATION 


7, 1960 




IBM MOS 


MANAGEMENT OPERATING SYSTEM 
SAVES AMERICAN BOSCH *120,000 
YEARLY ON SHOP ORDERS ALONE 


...TRIPLED SAVINGS ANTICIPATED WHEN SYSTEM IS EXPANDED! 


American Bosch has turned to IBM's new systems tech- 
niques for faster, more sensitive control of its manufac- 
turing cycle at the Springfield, Massachusetts, plant. 
Utilizing the IBM Ramac 305, the Management Operating 
System has been applied to Materials Planning and Inven- 
tory Management, and large savings havealready accrued. 
These additional savings are expected from methods 

■ sharp reduction of machine setup costs. ■ standard- 
ized production levels, to minimize manpowerfluctuations 
end concentrate inventory dollars on active sales items. 


■ substantial time reduction in production schedule 
changes. ■ automation of annual standard cost revisions, 
with a 70% expense cut. 

When the Management Operation System is extended to 
other areas, American Bosch estimates that savings will 
be tripled. 

MOS can be applied to most industrial operations, with 
specially trained manufacturing representatives to assist 
you. IBM Balanced Data Processing provides comprehen. 
sive support in applyingthe system to your company's op- 
eration. For full information, call your nearest IBM office. 


BALANCED DATA PROCESSING 


IBM 



tween frequency and the ionosphere's 
refractive index. I his payload equip- 

wave signals to a group of ground sta- 
tions manned by APL personnel. 

Another experiment will gather in- 
formation for a geodetic analysis to 
determine, with very high accuracy, the 
shape of the earth. This study will 
analyze orbital predictions and earth's 
gravitational field for more precise re- 

One Applied Physics Laboratory 
tracking team using a mobile ground 
station will conduct a navigation dem- 
onstration after accumulation of suffi- 
cient tracking data from other ground 

Launch Data 

The Thor-Able Star launch vehicle 
will be fired vertically, then given a 
heading downrangc of approximately 
110 deg. Trajectory will rake the rele- 
vant stages of the vehicle across the 
Atlantic, then over Africa's Sierra 
Leone, Liberia. Gulf of Guinea. Angola, 
Federation of Rhodesia and Nyasaland, 
and Mozambique, where payload sepa- 

Air Force's Douglas Thor booster 
will incorporate a programed flight con- 
troller and telemetry for data on various 
boost phase functions. 

Shortly after liftoff, the vehicle will 
be rotated on its longitudinal axis to 
achieve a programed heading to start a 
pitch maneuver, which will put the 
vehicle into a gravity turn along the 
planned trajectory. 

Trajectory sequences will include 
these highlights: 

• Cutoff of Thor booster occurs about 
160 see. after liftoff. 

• Blowing of explosive bolts about 4 to 
5 sec. after Thor engine is cut off, 
will separate the Aerojet-General 7,750- 
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lb.-thrust Able Star second stage, with 
its propulsion system already burning. 

The Able Star vehicle will incorpo- 
rate Space Technology Laboratories' 
advanced guidance system which will 
be keyed with the ground-based Bur- 
roughs ]■ I computer at Cape Canaveral. 
Space Electronics Corp. is providing 
and installing avionic equipment for 
the Able Star stage beginning with 
the Transit IIIA in the experiments, 
e Nose fairing on the Able Star vehicle 
will be jettisoned at about 223 sec. 
after liftoff. 

• Able Star engine shutdown by radio 
command signal from ground will be 
at about 460 sec. after liftoff. 

• Coast phase then begins, continues 
for approximately 30 min., with control 
about the three axes performed by a 
pneumatic system. 

• Able Star engine restarts at end of 
coast phase, bums for only about five 
seconds, vehicle is spun to attain a 
rotation of 50 to 60 rpm.. and entire 
vehicle is injected into orbit, which will 
be considered successful if the apogee 
roughly does not exceed about 600 
naut. ini. and the perigee is not less 
than approximately 400 naut. mi. Or- 
bital inclination is expected to be about 
29 deg. 

• Explosive bolts holding payload to 
Able Star will be blown at about 2 sec. 
after Able Star engine's second shut- 
down, basic payload will separate from 
the Able Star vehicle and the piggyback 
payload will separate from the basic 
pavload. 

• Spin-down to about 0.3 rpm. will 
occur within the first 25 days in orbit. 

Basic navigation-aid pavload for 
Transit IIIA will have the same con- 
struction which was used for previous 
Transit experiments. 

Fiberglas face sheets will be used 
over 1-in. nvlon-phcnolic honeycomb 
core. A vertical Fiberglas tube will 
stiffen the payload structure against 
launch forces. 

Power Supply 

The solar cell installation around the 
payload's equator will charge nickel- 
cadmium batteries to supply power for 
the payload’s command receivers, two 
sets of stable, continuous-wave doppler 
transmitters (108, 162, 216 and 324 
me.), FM PM telemetry transmitters, 
oscillators, the memory system, radio 
frequency amplifiers and multipliers, 
very low frequency radio receiver, and 
various sensors for pavload environment. 

The LOFTI piggyback payload will 
have its own solar cell installation. 

Prclaunch tests at Cape Canaveral 
will include calibration checks of the 
ground-based equipment which will 
complement the airborne advanced 
guidance system in the Able Star ve- 
hicle. Aircraft will be used in this 



HELICAL GEARS 



WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures! 

The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single. 70 PSIG 
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proudl y presents 


CONSISTENT RELIABILITY 


in production-quantity miniature floated gyros 
with trimmed drift rate of 

ONE HUNDREDTH DEGREE per HOUR 

Designed-in reliability and the most precise production techniques have 
combined to produce the new ZERO-ONE Gyro. The first in a new series 
of IFG-300 integrating floated gyros, the ZERO-ONE is a proud achieve- 
ment in the long line of gyro developments by REEVES. 

The combination of high reliability and extreme accuracy make the ZERO- 
ONE Gyro the ideal choice for guidance and stabilization systems where 
guaranteed performance is paramount. 


For complete specifications, write for data file 711. 



REEVES INSTRUMENT CORPORATION 

A Subsidiary of Dynamics Corporation of America • Roosevelt Field, Gorden City, New 


TYPICAL SPECIFICATIONS 


Moss Unbalance: 0.4"/hr/g 
Anisoelasticity: 0.003 '/Ws 5 



checkout procedure. Another prelaunch 
check will involve all instrumentation 
and equipment in the missile, includ- 
ing real-time communication capability. 

Tracking capability for the Transit 
1IIA experiment will involve these facil- 
ities: 

• Applied Physics Laboratory, at its 
main station in Maryland, will be the 
ultimate reception center for all infor- 
mation transmitted by Transit II1A 
basic navigation-aid payload. Doppler 
signals will be received by seven APL 
ground installations. 

• Navy Research Laboratory will ana- 
lyze ail data forwarded to it from sta- 
tions receiving information from the 
LOFTI piggyback satellite, via Cape 
Canaveral as a central gathering point. 

• AFBMD/STL Space Navigation Cen- 
ter (SPAN) facilities at Cape Canaveral 
will receive telemetry data from mid- 
course. downrange and injection phases 
of the trajectory as well as initial orbital 
data, and forward this to APL. 

• Air Force Cambridge Research Center 
will be furnished with injection data 
by span, will perform tracking during 
the initial orbits of Transit IIIA and 
supply orbital prediction information to 
other participants in the tracking effort. 

• S I L mobile van will be stationed in 
Africa for telemetry reception from the 
Able Star vehicle for the downrange and 
injection portions of the trajectory. 

• Initial orbital pass of Transit IIIA will 
be tracked bv facilities at Hawaii's South 
Point Station. White Sands, N. M., 
Millstone Hill, Mass., Pacific Missile 
Range's Pt. Argucllo site, and Aus- 
tralia’s Woomera station. 

Real Time System To 
Be Installed at PMR 

San Diego— A real time computation 
system which will provide a means for 
controlled rendezvous of two space ve- 
hicles orbiting the earth will be installed 
bv Convair Division. General Dynamics 
Dorp., at Pacific Missile Range under a 
Navy contract awarded last week. 

The system will integrate tracking, 
prediction and control tasks required for 
missile and space vehicle operations at 
the missile range. Real time capability 
of the system will permit measurements 
of vehicle position to be accepted every 
tenth of a second from as many as six 

Calculations for impact prediction, 
range safety, and vehicle control will 
be performed between measurements, 
so that a progressive record of com- 
puted data is provided every tenth of 

Electronics Associates, Inc.. Long 
Branch. N. J.. has subcontracted with 
Convair for a portion of the high-speed 
computing equipment required. 


PIONEERING IS OUR BUSINESS 

NEWS about advanced 
Bendix research in space 
environment systems 


live, and breathe, as required for 

Central. This brief look at what 1 
space environment problems ret 
total pioneering research activitie 



QUALIFIED ENGINEERS ARE INVITED TO INVESTIGATE THE 


Pioneer-Central Division 

HICKORY GROVE ROAD 



OPPORTUNITIES AT: 



AVIATION WEEK, 









Garrett Integrates Space Capsule Systems 



By William S. Reed 

Los Angeles— An integrated power 
supply and environmental control sys- 
tem for a Project Apollo-type, three- 
man, two-week, earth orbiting capsule 
has been formulated by the Garrett 
Corp.’s AiResearch Division under a 
company-funded program. 

Results of AiResearch's analysis had 
been submitted to the Martin Co., 
General Dynamics Corp.'s Convair Di- 
vision, and General Electric Co., the 
three industry members selected by the 
National Aeronautics and Space Ad- 
ministration to conduct Apollo study 
contracts projected to lead to award of 
a prime contract for the space capsule 
in about one year. AiResearch’s study 
also had been made available to the 
eleven other unsuccessful proposers in 
the Apollo competition. 

AiResearch's approach is based on 
the concept that economy of weight 
and efficient use of fuel— critical param- 
eters for space application— demands 
that the power supply system, the 
environmental control system and 
probably the attitude control system 
should be combined into an integrated 
design, consisting of the following 
basic elements using hydrogen and oxy- 
gen for fuel: 

• Fuel tankage. The hydrogen and 
oxygen are stored in a gaseous but very 
cold state just above liquefying tempera- 
ture. This super-critical storage elimi- 
nates the problems attendant with 
liquid storage and gas expulsion in a 
weightless state. Amount of fuel needed 
to produce three kilowatts of continu- 
ous power is 170 lb. of hydrogen and 65 

• I leaf exchanger. Supercritical hydro- 
gen is passed through a heat exchanger 
as a heat sink to absorb the 1,800 Btu./ 
hr. generated by the crew and the elec- 
trical and electronic components. Suffi- 
cient extra hydrogen is provided to allow 
for dissipation of a total heat build-up 
of 100,000 Btu. during re-entry. 

• Combustor. AiResearch has a labora- 
tory model of a hydrogen-oxygen com- 
bustor which exhausts into a turbine 
turning at 48,000 rpm., shrouded by a 
double re-entry scroll. Practically no 
product other than a slight amount of 
water results from the combustion proc- 

• Drives. Alternators, generators or hy- 
draulic pumps can be driven from the 
turbine. 

• Exhaust. Attitude control can be 

E owercd from the exhaust of the com- 
ustor sufficient to provide the .25 lb. 
thrust necessarv for maintaining a stable 
platform once in orbit. Attitude posi- 
tioning immediately after separation. 
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CERMOLOX 

TUBES... 


a new concept in Beam Power Tube technology 


To meet the increasing demand for dependable UHF power, RCA has 
developed Cermolox Tubes, a wide line of coaxial, ceramic-metal 
beam power tubes with precision-aligned grids. These Cermolox tubes 
are especially well suited to the requirements of aircraft, missile and 
guidance applications inCW.Pulse, and Hard-Tube-Modulatorscrvice. 

Already they have set an enviable record of performance in such 
exacting applications. In Pioneer V, for instance, Cermolox tubes 
were used in the guidance systems, and in the satellite's high-power 

Some outstanding features of RCA Cermolox tubes which con- 
tribute to long life and reliability arc: 

• Precise alignment of grids for outstanding efficiency. 

• Coaxial-electrode structure adaptable for use either in 
coaxial-cylinder or parallel-line circuits. 

• Exceptionally sturdy structure. 

• Low rf-loss ceramic insulation. 

• High temperature operation. 

• Brazed construction involves no spot welding and assures 
low rf losses and low internal stresses. 

• Compact, ceramic-metal construction. 

• Flexibility of cooling techniques: conduction, liquid, and 
forced air (with RCA's high-efficiency radiator) . 

The family of RCA Cermolox tubes is shown in the adjacent table. 
For more information, contact the RCA Field Office nearest you. 
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and before and during re-entry, re- 
quires 50 lb. thrust and probably will 
require augmentation from another 

AiResearch specifies delivery of the 
system described above one year from 
the date of go-ahead. NASA has an- 
nounced that the first Apollo flights 
will be phased in by 1962 just as Project 
Mercury ends (AW Aug. 29. p. 26), 

Four separate methods of prime mov- 
ers, or power sources, to deliver the 
required 5 kw. of continuous power 
have been considered by AiResearch in 
its proposal. 

These are. in addition to the open 
cycle, hydrogen-oxygen system, an open 
cycle, pure hvdrogen system: open 
cvcle, fuel cell hydrogen-oxygen system, 
and a closed cycle, solar powered svs- 

Advantages and disadvantages of each 
system have been considered. 

Regardless of the power system used. 
AiResearch estimates that the environ- 
mental control system will weigh an 
estimated 770 lb. The basic system 
consists of a fan for compartment cir- 
culation. filters to remove odors, carbon 
dioxide absorber, heat sink (heat ex- 
changer), and a water separator. Also 
included are pressure controls and an 
oxygen supply. Pressurization is accom- 
plished by adding nitrogen from a 
storage tank to make up for leakage. 

Rather than the pure oxygen atmos- 
phere to be used for Mercury, for which 
AiResearch subcontracted to McDon- 
nell Aircraft Co., the proposal calls for 
an oxygen-enriched atmosphere, with 
pressure equivalent to 8,000 to 10,000 
ft. Carbon dioxide removal from the 
cabin will not be accomplished by the 
lithium hydroxide method employed in 
Mercury because of the length of the 
mission and the size of the crew. A 
system using regenerative materials is 
considered or a condensation process 
such as used in water removal. Very 
cold temperatures arc needed for the 
latter but details are not beyond work- 
ing out, officials said. 

Heat Sink 

Depending on the power system, the 
heat sink can be an expendable evapo- 
rant, cryogenic fuel, or outer space. 
However, regardless of the power system 
or the heat sink used, the weight and 
basic configuration of the environmental 
system remains essentially unchanged 
except for the heat sink heat exchanger. 

The open cycle, hydrogen-oxygen 
power system favored bv AiResearch 
would weigh 2,260 or 3,080 lb. total 
if integrated with the environmental 
system. A disadvantage is that it has 
the complexity of having two propel- 
lants and requires an additional source 
for supplementary power when 50 lb. 
thrust is needed for attitude control. 

As a power source, the hydrogen sys- 



The Standard Cherrylock 

Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 


The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications- 
Even Greater Strength In the 
Short Grip Ranges 


Only the Cherrylock "2000" Team 
Gives you AM These Advantages 


A-286 Stainless Steel— Monel— Aluminum 


The Cherrylock* ‘‘2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 
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components like these for the 
pioneer vehicles of air and space 
flight for over 30 years . . . from 
the Ford Tri-motor to the 




Atlas-Centaur: Thin-wall 
stainless steel tubing; ducting 
assemblies for bleed air, cooling 
and heating, cabin pressuriza- 
tion, anti-icing, exhausts, etc.; 
flexible ducting sections and 
joints; metal hose — all formed 
by exclusive methods to do 
; more with less weight, in less 
space. Let Flexonics work with 
you on all your ducting require- 
ments— both standard compo- 
. nents and special engineering. 

Mail the coupon today for your copy 
of the big, instructive Flexonics catalog. 







pen MUCH 10 TOUR IEITEBHEAD — MAIL I0D«l eeKg 
! FLEXONICS CORPORATION 

1302 S. Third Avenue, Maywood, Illinois 
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tom appears the simplest because of the 
high heat capacity the fuel possesses 
when stored cryogenically. However, a 
power system operating on hydrogen 
alone cannot sustain itself on the feed- 
back of its own generated energy be- 
cause it must rely on additional external 
energy to heat the fluid so that the re- 
quired power output may be obtained. 
This could be suitably accomplished by 
considering a recuperative system incor- 
porating a low temperature heat ex- 
changer at the hydrogen tank exit which 


is heated by a portion of the turbine 
exhaust fluid. 

The disadvantage of the pure hydro- 
gen system is that the low energy of 
the fuel results in a high system weight. 
AiResearch estimates that a system us- 
ing pure hydrogen as fuel would weigh 
4,395 lb., primarily because 3.000 lb. 
of hydrogen would be needed for the 
two-week mission. 

An open cycle, fuel cell system in 
which chemical energy of fuel is con- 
verted directly into electricity has the 
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AiResearch cooling of airborne 

detection systems is accomplished by 
an extremely reliable, compact unit 
which is both an air-cooled cold plate 
and mounting structure for the detec- 
tion system’s transistorized power 
supply. 

This lightweight package weighs 
7.2 lb., and has a heat rejection of 
500 watts. It consists of four AiRe- 
search Minifans and an all-aluminum 
structure with 44 separate modules. 
Each module is electrically isolated 
and may be removed individually 
for quick, easy replacement. 

AiResearch is the leading designer 
and manufacturer of such advanced 
electronic conditioning equipment 
and systems. This production unit is 
one example of the broad production- 
proven capability of AiResearch in 
providing extremely reliable, light- 
weight. compact cooling packages for 
aircraft, missile, space and ground 
support applications. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection • Communication 


• Control • Ground Support • 
Guidance 


Write for literature today. 
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Los Angeles 45, California 
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. . . and the 15-minute man ! 


The key to peace lies in the nation’s deterrent power . . . 
the building and maintaining of the military strength req- 
uisite to preclude enemy aggression here or abroad. Today, 
Aeronca’s DEFENSE PRODUCTS GROUP is making 
significant contributions to the nation’s readiness, deliver- 
ing systems and subsystems to meet the sophisticated 
requirements for advanced air weapon, astronautic and 
ground support equipment. To produce complete systems 
packages, Aeronca’s Scientists team with competent Proj- 
ect Engineers to evaluate and analyze mission profile re- 
quirements . . . interpret abstract concepts . . . develop 
and produce operational systems. And Aeronca offers 
performance-proven systems management with integrated 
laboratories and facilities to assure Quick Reaction Capa- 
bility . . . expedite projects from the theoretical-problem 
stage through the production of actual working hardware 
. . . reliable and on-schedule! 



manufacturing corporation 


PUNTS AND LABORATORIES FROM COAST TO COAST, AEROSPACE DIV.. BALTIMORE. MO.; MIDDLETOWN DIV., MIDDLETOWN. OHIO; AEROCAL DIV.. TORRANCE, CALIFORNIA. 



advantage of low power system weight 
but would require a supplementary heat 
sink and a separate attitude control 
system because there would be no ex- 
haust available. The over-all system 
therefore would be heavier than the 
integrated hydrogen-oxygen system by 
95 lb., totaling 3,175 lb. An added dis- 
advantage. AiResearch says, is that de- 
velopment of the fuel cell is not very 
far along and could not be available 
until 1964. 

Solar power also is considered as a 
source to provide the 3 kw. of electrical 
energy. Light weight is the primary 
point in favor of this system, which 
weighs only 980 lb. but requires an inde- 
pendent power system for launch and 
re-entry and a separate attitude control 
system. Operation is a closed rankine 
mcrcury-vapor cycle with a large solar 
collector used to boil the mercury which 
powers the prime mover or generator. 

Another large radiator which con- 
denses the vapor radiates to outer space. 
Environmental cooling is accomplished 
through the space radiator, supple- 
mented with hydrogen as an expendable 
coolant. However, when the solar power 
system is integrated with the environ- 
mental control system, the estimated 
weight is 3,310 lb., slightly heavier than 
the hydrogen-oxvgen system. 

U.S.-U.K. Cooperate 
On Satellite Design 

Washington— Detail design has be- 
gun for the first international satellite, 
in which a U. S. Scout vehicle will 
launch a variety of British experiments 
to measure ionospheric and cosmic ray 
characteristics. 

Structure for the 150-lb. payload is 
being built by National Aeronautics 
and Space Administration's Goddard 
Space Flight Center, which also will 
integrate experiments being assembled 
by three British universities, with the 
Royal Society Committee on Space Re- 
search coordinating the British work. 
Pavload is designated S-51 bv NASA 
anil UK ScouM by Britain. ' 

periments carried outside the spherical 
structure, which is 23 in. in diameter. 
Two Imperial College experiments will 
be carried on top of the sphere. Upper- 
most is a 4-in. ball containing instru- 
ments to measure ion mass. Directly 
beneath is a cylinder housing a cosmic- 
ray energy spectrometer. 

Extending from the satellite housing 
arc two 4-ft. booms and four solar 
paddles. On the end of one boom 
is a pair of disks to measure electron 
density in a University of Birmingham 
experiment. The other boom is tipped 
with a single disk designed by Univer- 
sity College of London to measure elec- 
tron temperatures. 
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Non-oricntcd solar paddles have a 
surface area of 5-6 ft. to power the 
multiple experiments, which will have 
a constant power drain of 2.5 watts. 

Other experiments on the structure 
skin and inside the package are three 

counters. Four telemetry antennas ex- 
tend from the top of the structure at 
an angle of approximately 45 deg. 

The satellite will be launched at an 
angle of 55 deg., aimed for an orbit with 
a 200-mi. perigee and 600-mi. apogee. 

Royal Society and NASA have estab- 
lished a joint working group (AW Aug. 
29, p. 92) which is meeting periodically 
as the first payload is developed. This 
group also is discussing experiments for 
two additional satellites which will be 
instrumented by the British for Scout 
launches. 

NASA's contribution includes satel- 
lite electronics and mechanical instru- 
mentation. Bristol Aircraft Guided 
Weapons Division and Pvc. Ltd., are 
providing circuitry for several British cx- 


USAF Asks Approval 
To Buy STL Property 

Washington— Air Force has formally 
requested congressional approval of its 
plan to pay S23.5 million for facilities 
of Space Technology Laboratories, 
wholly owned subsidiary of Thompson 
Ramo Wooldridge, Inc., for use by 
Aerospace Corp., USAF’s new non- 
profit organization which is taking over 
the functions of STL as manager of fu- 
ture ballistic missile and space programs. 

The original cost of the STL prop- 
erty, which includes approximately 40 
acres and nine buildings in El Segundo, 
Calif., totaled S20.270.645. 

The Army Corps of Engineers ap- 

? raised the replacement cost at $20,- 
50.000. STL appraisers estimated the 
replacement value at 535,360,000, in- 
cluding a replacement cost of $26,275,- 
000, plus approximately S9 million for 
items such as relocation costs, mortgage 
prepayment penalties, capital gains 
taxes, and state franchise taxes. 
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Here is the amplifier when distance is a critical factor 
in obtaining usable signal levels at the receiving sta- 
tion. It is Tele-Dynamics’ Type 1114— a new compact 
rf power amplifier weighing only 14 ounces, for mis- 
sile, probe or satellite transmitters to give the final 
boost for good signal reception. 

Performance of Type 1114 is reliable and impres- 
sive. When used in conjunction with Tele-Dynamics’ 
1004 transmitter it delivers 15 watts power output 
with 250 volts at the plate. It is easy to drive and 
requires no auxiliary cooling system. 

This miniaturized model is completely shielded, 
provides tuned input and output, has excellent heat- 
sink characteristics and is ruggedly built throughout 
to operate with complete reliability under severe 
environmental conditions. 

You can get this new amplifier in two models, for 


TELE-DYNAMICS 

/M«»/e«V BOSCff COKfOK/mO/V 


either 6.3 or 28 volt filament— each available with 
either integral output filter . . . integral output filter 
plus integral line filter ... or without any filters. 

The 1114 is ready for immediate delivery. Detailed 
technical bulletins and evaluation models are avail- 
able. Please call the American Bosch Arma sales 
office in Washington, Dayton or Los Angeles. Or con- 
tact Tele-Dynamics Division, American Bosch Arma 
Corporation, 5000 Parkside Avenue, Philadelphia. 


Across-the-board Competence in Telemetering Systems 
and Components 

Commutators-Mechanical and Electric . Pulse-Width 
Modulators • Subcarrier Oscillators . Wideband Amplifiers • 
Transmitters • Power Amplifiers . Receivers . Discriminators 
• Decommutators • Receiving Systems Accessories • 
Guidance Receivers 
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FIFTEEN MINUTEMAN flight complexes eventually will be established within a 125-mi. radius of Malmstrom AFB, Montana. 


Missile Site Builders Face Slippage Fines 


Bv Russell Hawkes 

Los Angeles— Construction contrac- 
tors who fail to meet completion dates 
will be penalized S2.000 of "liquidated 
damages" for each day of slippage on 
each uncompleted launcher or control 
facility in the 1 50-missile, S40-million 
Minuteman base construction program 
around Malmstrom AFB. Mont. 

Drive Against Delays 

The penalties are part of the drive 
by Army Corps of Engineers Ballistic 
Missile Construction Office to prevent 
the delays that have hampered ballistic 
missile base programs thus far and will 
indemnify the Corps for the heavy costs 
incurred by delays. Liquidated damages 
will also be charged for delays on bases 
for Martin Titan II SM-6SB. 'Hie rate 
has not been announced. Brig. Gen. 
Alvin C. Welling, BMCO commander, 
warned builders of the obstacles thev 
will be expected to overcome in a bul- 
letin of advance information for poten- 
tial bidders. 

He said, “I want to re-emphasize the 


national urgency' of the project, the 
managerial complexity, the magnitude 
and demanding speed encompassed in 
the construction effort. The wide dis- 
persion of construction sites, close con- 
struction schedules under adverse 
weather conditions, and precise dimen- 
sioned tolerances exceeding those en- 
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countered in normal construction 
practice, all demand a skilled and com- 
petent organization-in-being capable of 
organizing and carrying through the 
work to a timely and acceptable com- 
pletion. 

"The Great Falls area of Montana 
has a severe winter climate. According 
to present schedules, work will not get 
under way until mid-December, which 
means a winter start in a difficult cold- 
weather construction region. The allow- 
able construction time for the early 
flights (a flight consists of a launch 
control center and 10 silo launchers) is 
short and will demand a high degree 
of mobilization of men, equipment and 
materials at the very outset of the 
work. The construction approach must 
be an explosive, large-scale operation 
immediately following award in order 
to save irretrievable construction time.” 

Successful bidders on construction 
contracts will be expected to start exca- 
vations within 10 days of the go-ahead 
from BMCO. The terms of contracts 
will require that construction of each 
launch control area be completed 30 
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Contact any facility in the world - oceans, 
even continents away - with Collins 618T HF 
SSB Transceiver. Talk direct on any one of 
28,000 channels with crystal controlled stability. 
Collins SSB 618T uses only half the bandwidth, 
and gives four times the talking power in crisp, 
clear signals. You're never out of range with 
Collins new 618T HF SSB Transceiver. 
Transistorized and completely modularized, the 
618T weighs only 47 lbs. Literature requests will 
be filled immediately. 
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TOP 25 FT. of each missile silo at Malmstroni AFB will contain an annular equipment area. 
Sliding steel and concrete tube closure will cover each 80-ft.-dccp silo. 


days before the last launch tube in its 
flight. Fifteen Minuteman flights will 
eventually be established within a 125- 
mi. radius of Malmstrom. The flights 
will be identified by letters "A” through 
”0." Construction of flights A. B. and 
C was to have started Dec. 1. but has 
been postponed two weeks. According* 
to the preliminary schedule, flights A 
and B were to be completed bv the end 
of June, 1961, and flight C was to be 
finished two months later. 

BMCO is inviting bids this month 
and plans to open them on Dec. 6. 
Bids will be accepted only from con- 
tractors on a pre-t|ualificd bidders' list 
established by the Corps of Engineers. 
Following an Army precedent set years 
ago by the Quartermaster Corps, Gen. 
Welling created the list to make sure 
contractors have the "competent or- 
ganization-in-being” he speaks of in 
the advance information for bidders. 

Welling has been instructed to elim- 
inate "contract brokers” and companies 
which cannot fulfill their contracts from 
the ballistic missile base construction 


Each silo launcher will be SO ft. deep 
to accommodate the Minuteman mis- 
siles which arc about 60 ft. long. 
Around the top 25 ft. of each silo will 
be an annular equipment area. The 
walls of the 12-ft.-dia. silo below the 
equipment area will be made of foot- 
thick poured or precast reinforced con- 

The walls of the upper 25 ft. 
will be much thicker since they arc 
more exposed to enemy attack. Allow- 
able variation from true vertical for the 
concrete tube will be 1 in 500. A heavy 
sliding steel and concrete tube closure 
will cover each silo. Boeing Airplane 
Co., assembly and test contractor for 
Minuteman. will provide the closure 
actuating mechanism and missile sup- 
port system. It will be possible to enter 
the tube through a hinged, hydraulic- 
actuated hatch in the tube closure. A 
trolley beam and 500-lb. hoist will be 
installed in the equipment area for 
moving equipment about in the 
launcher. 

Contractors will install a 12-ft. x 
24-ft. prefabricated metal support build- 



...with R/M Style 41RPD 
asbestos-phenolic felts 


Motor-tube insulation liners and 
other high-temperature asbestos-phe- 
nolic parts are natural applications for 
R/M Pyrotcx® fells and tapes. 

Wrapped by a variety of techniques, 
tubes of R/M Style 4IRPD Pyrotcx 

(no joints) ablation-resistant parts 
capable of withstanding extreme high 
temperatures for periods of 60-90 
seconds. 

Extra-long spinning-grade asbestos 
fiber provides the unusual physical 
stamina in parts made from R/M 
Pyrotex felts. High strength-to-weight 
ratio and excellent percentage reten- 
tion of physical properties after ex- 
posure to high temperatures are 
additional advantages of such parts. 

R/M Pyrotex felts are easy to 
handle. Readily available from coaters 
or front R/M. Write for complete 
information. 

IS 


RAYBESTOS-MANHATTAN, INC. 
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Three years ago, the U.S. Navy handed American scientific 
and industrial leaders a formidable task. Problem: To develop 
and build a submarine-launched, intermediate-range ballistic 
missile with extreme accuracy and dependability. 

Hundreds of organizations over the land pooled their talents and 
resources— under the direction of the Special Projects Office of 
the Navy. 

The result: Polaris-todayoneof the world’s most potent defense 
weapons. A unique marriageof space and sea power and a unique 
marriage of scientific and industrial ingenuity. 

The Lockheed-built Polaris Missile has demonstrated accuracy in 
a great number of test firings using the guidance system designed 
by the MIT Instrumentation Laboratories. 

Hughes initially contributed to the success of these firings as one 
of the suppliers of the electronics for the guidance system pro- 
duced by the General Electric Company. 

Hughes Is today a prime contractor for production of complete 
Polaris guidance systems. These systems, incorporating Minne- 
apolis-Honeywell produced inertial platforms, are now being built 
at the Hughes El Segundo plant. 

The Polaris Missile is a major factor in the Free World's effort to 
maintain the peace. Patrolling deep beneath the seas, the Polaris 
Missile System will be a mighty, but silent force for freedom. 



free people pulling together 


- M* ; HUGHES 




HOW SAC’S HOUND DOG CONFUSES ITS QUARRY 


When the gam-77 hound dog strategic missile 
leaps into action from a B-52G intercontinental 
bomber, its pre-set controls can veer it off in a direc- 
tion away from the target. It can change course and 
altitude. Then, with enemy defenses confused, it 
can turn suddenly and bear down on the target at 
supersonic speeds. Its guidance system can't be 
jammed... can’t be decoyed. It can reach out hun- 


dreds of miles to destroy its quarry. 

Outstanding capabilities such as this make the 
gam-77 hound dog missile an extremely valuable 
weapon for SAC. The hound dog has already been 
tested and proved in flight conditions. It is opera- 
tional hardware in being. And in addition, it has 
growth potential in range, speed, and payload 
stretching through many years to come. 
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ing on the surface near the mouth of 
the hole. 

It will contain a 50 kw. diesel-electric 
generator and a 10-ton capacity water 
chiller to cool the missile warhead, 
guidance and ground support elec- 

The launch control facility for each 
flight will consist of an underground 
launch control center with the floor 
suspended from the ceiling by springs 
to isolate equipment from eartn-con- 
ductcd shock waves generated by enemy 
weapons or perhaps by the launch of 
the flight's own missiles from the near- 
est silos. Equipment will include an 
oxygen generator, and 5.500 gal. of 
stored water. Access will be through 
a concrete shaft from a wood frame 
support building on the surface. A 
2.0Q0-lb.-capacity elevator will install 
and remove equipment. A smaller re- 
inforced concrete escape tunnel will 
lead to the surface from the other end 
of the center and will be covered by 
a blast door. 

The launch support facility on the 
surface will include 1 5 buildings hous- 
ing personnel, stores and equipment. 
Living facilities will include cooking 
ranges, dishwashers, sewage disposal 
facilities, etc. The installation will also 
have a blast damper. 

Changes are still being made in the 
design details of facilities for Minute- 
man complexes and contractors have 
been warned not to consider prelimi- 
nary drawings final. Revisions being 
considered include enlargement of the 
underground concrete capsule for the 
launch control center and the move- 
ment of more equipment rooms under- 
ground. 

Oil Bath Grinding 
Improves Steel Strip 

Higher quality stainless steel strip 
is promised to the aircraft and missile 
industry with an oil bath grinding 
method which grinds strip steel to 
thickness variations of less than 0.0005 

Wallingford Steel Co.. Wallingford. 
Conn., is producing the steel strip with 
coated abrasive belts running in oil. 
The crown grinding equipment is pro- 
duced by the Hill Acme Co. to designs 
modified by the Behr-Manning Division 
of Norton Co., Troy, N. Y. 

The crown of the strip steel is re- 
moved by means of two abrasive belt 
grinders running in oil. This method 
is said to produce higher quality work 
in less time than dry grinding tech- 
niques which require two grinding 

The single grinding line consists 
of two 60-hp. vertical grinders running 
in tandem, each driving 50 x 126-in. 
cloth belts with aluminum oxide or 
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silicon carbide abrasives. The belts 
grind in a 65 gpm. flood of sulfur- 
chlorinated oil from a 4,000-gal. re- 
servoir. To obtain higher polished 
finishes, a less aggressive glue-bonded 
belt of cloth or paper is employed. 

flattening of the steel strip as it 
approaches the abrasive belt is achieved 
with an endwise tension of 50,000 lb. 
The strip is bent at an angle of 20 deg. 
by being forced under "V” break rolls 


as it approaches and leaves the grinding 
point. Hvdrauhc pressure against an 
8-in.-dia. work roll forces the strip 
against the abrasive belt. Walling- 
ford's equipment can handle strip to 
a thickness of 0.240 in. and to a 
maximum width of 27 in. Strip is fed 
to the abrasive belts at speeds between 
6 and 56 fpm., depending on depth of 
cut. type of stock and surface finish 
desired. 


COATED ABRASIVE BELT 50 i„. wide removes crown at surface speed of 4,200 fpm. 
using knurled steel contact roll (left). X-ray thickness gage (right) traverses strip. 
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LOW COST, AUTOMATIC REPRO- 
DUCTION OF ENGINEERING 
DRAWINGS. ..FROM MICROFILM 


PRINTER 


MAKES THE SAVINGS OF A 
UNITIZED MICROFILM SYSTEM 
POSSIBLE IN SMALL OR DE- 
CENTRALIZED ENGINEERING 
DEPARTMENTS 
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Now, you can get a ready-to-use engineering print ... in 
seconds and on ordinary cut-sheet paper . . . from a micro- 
film aperture card. 

The Xerox' 1 Copyflo® 1824 printer makes 18" x 24" 
prints, or smaller, at an extremely low cost. Also reproduces 
on vellum or offset paper masters. 

Operation is automatic. Prints emerge dry, ready for im- 
mediate use, as fast as four a minute. 

And the quality of reproduction is excellent. The image 
is sharp black-on-white and won't rub off. There is no 
odor, no waste, and the paper may be written on with pencil 

Thus, regardless of your engineering-drawing-reproduc- 
tion volume, you can now enjoy the tremendous savings in 
time, money, space, and materials of a unitized microfilm 
system. 

Formerly, such economies . . . from $20,000 to $100,000 


annually . . . required a substantial reproduction need to 
make the system feasible. 

Today, however, the Copyflo 1824 printer brings the 
same proportionate benefits to small-volume users as to 
large. No need now for vast files of engineering drawings. 
Microfilm aperture cards take only a fraction of the stor- 
age space required for other reproducibles. No more costly 
waiting for prints. And prints made by a Copyflo 1824 
printer are so inexpensive, your engineers can discard them 

Write today for 1824 booklet giving full benefits you can 
expect from a Copyflo 1824 printer. Haloid Xerox Inc., 

HALOID 
XEROX' 


60-104X Haloid St., Roches- 
ter 3, N.Y. Branch offices in 
principal U.S. and Canadian 
cities. Overseas: Rank-Xerox 
Limited, London. 
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Firms Appeal $110 Million Excess Profits 


By Katherine Johnsen 

Washington— Seven aircraft compa- 
nies now have over SI 10 million in ex- 
cessive profits cases appealed to the 
U. S. Tax Court from Renegotiation 
Board decisions, and they probably will 
remain in litigation for years. 

Two appeals filed recently with the 
Tax Court— involving S4.2 million by 
the Martin Co. and S4.1 million by 
Lockheed Aircraft Corp.-boosted the 
total over the SI 10 million mark. These 
two were the only excessive profit deter- 
minations made by the Renegotiation 
Board against aircraft companies for 
1956. 

Renegotiation Board has finished its 
review of the aircraft industry for 1956, 
and Board Chairman Thomas Coggc- 
shall reports that the industry has been 
cleared for 1957 with no excessive 
profit determinations, with the excep- 
tion of Martin and Lockheed whose 
cases arc still being reviewed. Review 
of 1958 industry profits is now under 

Coggeshall attributes the drop-off in 
major excessive profits determinations 
by the Board against aircraft firms, com- 
pared with earlier years, to two factors: 

• Tightening of procurement procedure. 
"The recent cases which are coming 
to the Board.” Coggeshall told Avia- 
tion Week, “actually show lower prof- 
its than the Board was willing to allow 
under earlier cascs-which the aircraft 
companies are fighting in court." 

• Capital investment. Many of these 


companies in the aircraft group have 
been raving very conservative dividends, 
reinvesting 60,' 70, or 75% of their 
earnings, and many have gone out and 
raised capital," Coggeshall observed, 
'flic high profits of aircraft companies, 
as measured by net worth, probably 
have been the major issue between the 
industry and the Renegotiation Board. 

Coggeshall noted that at the end of 
World War II the aircraft industry 
without protest refunded 5500 million 
to the govcrnmcnt-largely determined 
by the yardstick of profits related to net 
worth. 

The biggest aircraft profits case, and 
the most advanced in the legal process 
—a S33.3 million determination by the 
Renegotiation Board against Boeing Air- 
plane Co.— is indicative of the time 
involved in litigation. It is bogged 
down on the side issue of "production 
of papers" by the Board. 

The case involves four vears: 1952, 
$9.8 million; 1953. S7.3 million: 1954, 
S9.7 million and 1955, S6.5 million. 

The Tax Court proceeding for the 
first phase— S9.8 million for 1952 — 
started in October, 1958. Since then, 
on the issue of Boeing's demands of 
"production of papers" by Renegotia- 
tion Board, the case has gone to the 
U.S. District Court, from there to 
the U. S. Court of Appeals, back to the 
District Court, and then again to the 
Court of Appeals. The Solicitor Gen- 
eral, the legal representative of the Re- 
negotiation Board, is now considering a 
request to the U. S. Supreme Court 


to interpret the last decision of the 
Court of Appeals on the "production of 
papers" issue. 

Pending disposition of this issue, the 
U. S. Tax Court is tentatively sched- 
uled to resume consideration of the first 
S9.8 million phase of the Boeing case 
on Dec. 15-over two years after the 
proceeding started. 

The six other aircraft companies 
with cases pending in the Tax Court 

• Douglas Aircraft Co., $14.8 million. 
This includes: S4.4 million for 1953; 

54.4 million for 1954, and S6 million 
for 1955. 

• Fairchild Engine & Airplane Corp., 
S1.6 million for 1953. 

• Lockheed Aircraft Corp., SI 3.1 mil- 
lion. This includes: S4.3 million for 
1953; S4.6 million for 1954: S2.1 mil- 
lion for 1955. and S4.1 million for 
1956. 

• Martin Co., S16.3 million. This in- 
cludes: $3.2 million for 1953; 55.9 mil- 
lion for 1954: S3 million for 1955, and 
S4.2 million for 1956. 

• North American Aviation, Inc., S25 
million. This includes: 54.9 million for 
1953; SI 2.7 million for 1954. and S7.4 
million for 1955. 

• Temco Aircraft Corp., S4.2 million. 
This includes: 5750,000 for 1952 and 

53. 5 million for 1953. 

The SI 10 million in seven aircraft 
cases accounts for approximately 95% 
of the dollar-volume of Renegotiation 
Board determinations now being con- 
tested in the Tax Court. The other 
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61 cases add up to a total of SS million. 

Of approximately $840 million in ex- 
cessive profits determinations that the 
present board has made since its estab- 
lishment in 1951, approximately S720 
million has been refunded. 

Four aircraft companies that have 
had major excessive profits determina- 
tions made against them have not con- 
tested them. They are: 

• Northrop Corp., 54.2 million for 
1955. 

• McDonnell Aircraft Corp., S2.7 mil- 
lion. This includes: SI. 5 million for 
1951: $400,000 for 1955, and $800,000 
for 1956. 

• Republic Aviation Corp., $5.6 mil- 
lion for 1952. 

• Grumman Aircraft Engineering Corp., 
$13.5 million. This includes: $1.2 mil- 
lion for 1950; S2.2 million for 1951; 
5600,000 for 1952: S4.4 million for 
1953; S2.4 million for 1954, and $2.5 
million for 1955. Grumman took the 
S6.6 million involved in the 1951 and 
1953 determinations to the Tax Court, 
but withdrew the case last year. 

In addition to the 68 pending cases, 
36 other renegotiation cases have been 
taken to the Tax Court since 1951. 
They have generally been decided in 
favor of the Renegotiation Board: 

• Dismissed “with prejudice,” 20 cases. 
This means the company withdrew the 

• Decided by "stipulation,” 8 cases. 
This means the attorneys on both sides 
reached an agreement, approved by the 
Tax Court judge. 

• Opinions rendered, 8 cases. These 
cases ranged from determinations of 
$30,000 to $210,000. In six of the 
cases, 1 00% of the determination made 
by the Board was awarded by the court, 
tin the other two cases, tlie outcome 
was: a 537.951 determination against 
Walthan Screw Co. was reduced to 
$20,000; and a S2 10.000 determination 
against X-Rav, Inc., was reduced to 
$165,000. 

Renegotiation Board has almost com- 
pleted reviews {or the annual earning 
periods through 1956, and all aircraft 
company reviews arc finished. It has 
completed 85% of its cases for 1957 — 
including the entire aircraft industry 
with the exception of Lockheed anil 
Martin. Review of 1958 profits is 45% 
complete. 


Financial Briefs 

National Aeronautical Corp. and its 
subsidiary, Air-Shields, Inc., earnings for 
the nine months ended Aug. 31 were 
$537,829 on sales of 56,109,889. 

D&R, Ltd., Santa Barbara, Calif., 
manufacturer of electronic components 
for airborne and ground support equip- 
ment systems, has formed a whollv- 
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How to use a 4-megacycle instrumentation tape recorder 

Ampex’s new AR-300 and FR-700 answer a whole new range of needs 




Now! Cubic SECOR can determine intercontinental 
distances with unprecedented accuracy! 


Even the best present-day maps show intercontinental 
distances with uncertainties as high as 700 feet. Cubic's 
Geodetic SECOR, developed under United States Army 
sponsorship, can ultimately measure these distances so 
accurately that the relative location of the Statue of 
Liberty and the Eiffel Tower will be known to within 
a few feet! 

SECOR experiments for the Army Map Service, 
starting with a cooperative program involving Navy 
TRANSIT satellites, will also determine the true shape 
of the earth. Here’s how SECOR works: 

Three SECOR stations are located 500 to 1000 miles 
apart, at the accurately-surveyed corners of a triangle. 
A fourth SECOR station is situated at the point, up to 
several thousand miles away, whose precise location is 
of interest. Each of the four ground stations determines 
its distance, within a few feet, from an orbiting satellite 
which carries a small SECOR transponder. (The ground 
stations measure the phase displacement between modu- 


lation signals transmitted to, and returned from, the 
transponder. This displacement is directly proportional 
to the satellite's distance.) It is then a simple matter 
to compute the exact position of the fourth station with 
respect to the other three. 

Other SECOR applications include global navigation 
of ships and aircraft, missile range instrumentation, and 
space navigation of lunar and interplanetary vehicles. 

For a brochure on Geodetic SECOR, or information 
on challenging engineering positions now open at Cubic, 
write to Dept. AW-5, Cubic Corporation, San Diego 1 1, 
California. 


cubic 

CORPORATION 



owned subsidiary, Power Systems, Inc. 
The new company will specialize in 
miniature energy conversion systems for 
both commercial and military uses. 

Acoustica Associates, Inc., Beverly 
Hills, Calif., earnings for the six months 
ended Aug. 51 were S121.655 on sales 
of S4.1S7.314 compared with earnings 
of SI 5,763 on sales of S2.S93.503 for 
the similar period last year. 

Perkin-Elmcr Corp., Norwalk, Conn., 
earnings for the fiscal year ended July 
31 were Sl,208,085 on sales of 522,- 
124,935 compared with earnings of 
S900.799 on sales of $17,514,097 for 
the previous year. 

Collins Radio Co. earnings for the 
vear ended Julv 31 were $6,560,596 
bn sales of S190.S37.000. This com- 
pares with earnings of 53,530,845 
(after preferred dividends) on sales of 
5117,864,139 for the previous year. 

Coleman Electronics, Inc.. Gardena, 
Calif., manufacturer of data-handling 
and control equipment, has acquired 
Audio-Viderc Co.. Anaheim. Calif., 
manufacturer of commercial magnetic 
tape. No details of the acquisition were 
announced. 


Avien, Inc., NVoodside, N. Y., manu- 
facturer of instruments and controls, 
has acquired Electrol, Inc., Kingston, 
N. \ .. manufacturer of landing gear 
and hydraulic equipment. Elcctrol’s net 
assets were purchased by Avien stock. 

New Offerings 

Solitron Devices, White Plains. 
N. Y-; organized in March, 1959, the 
company is engaged in the business of 
developing and introducing, manufac- 
turing and marketing new solid-state 
devices. These devices replace gas-filled 
or vacuum electronic tubes and selen- 
ium rectifiers in the function ot current 
conversion from alternating current to 
direct current required bv various 
electronic devices. Offering is S400.000 
of 6% subordinated convertible deben- 
tures due 1967, for public sale at 100% 
of principal amount. Proceeds will be 
used to lease and move to a new plant, 
purchase additional equipment, hire 
additional scientific talent, expand 
research and development, retire loans, 
and for working capital. 

Therm-Air Mfg. Co., Inc., Pcekskill, 
N. Y.; organized in December. 1958, 
the company is engaged in the design, 
manufacture and sale of temperature 
and humidity control equipment for 
military and commercial use. Offering is 
125,000 shares of common stock, for 
public sale at S4 per share. Proceeds 
will be used to discharge an aggregate 


ALL OVER THE WORLD 





AVIATION 


7, 1960 



NEW DEPARTURE CASE HISTORY 



N/D SPECIAL ALLOY BALL BEARINGS KEEP 
BUTTERFLY VALVE MODULATING AT 900°F.I 



NEW CZ> ^ PARTU F* 

BALL. BEARINGS • PROVED RELIABILITY YOU CAN BUILD AROUND 



of $79,972 in short-term loans and to 
finance the research and development 
(approximately $15,000) of new prod- 
ucts, several of which are in the 
development stage; remainder (approxi- 
mately $267,028) will be added to 
working capital. 

Daystrom, Inc., Murray Hill, N. J., 
engaged primarily in the manufacture of 
electronic, electrical and electro-mech- 
anical equipment and components 
having a variety of industrial, commer- 
cial and military applications; the com- 
pany also manufactures certain consumer 
products. Offering is $10,000,000 of 
sinking fund debentures, due October, 
1980, for public sale; offering price 
and underwriting terms to be supplied 
by amendment. Proceeds will be used 
to replenish and increase working capi- 
tal. Initially, such proceeds will be 
applied to the repayment of short-tenn 
bank loans, which are incurred in part 
to finance increased inventories and re- 
ceivables resulting from seasonal needs 
and expansion of the company’s busi- 
ness, and in part to finance additions to 
plant and equipment; balance will be 
used for general corporate purposes, in- 
cluding the proposed expansion of the 
company's plant facilities at St. Joseph, 
Mich., and Worcester, Pa., and con- 
struction of a new plant in West Ger- 


Dorsett Electronics Laboratories, Inc., 
Norman, Okla., engaged primarily in 
the design and manufacture of various 
electronic data handling and control 
systems; at present the company is prin- 
cipally engaged in the design and manu- 
facture of airborne telemetering systems 
with special emphasis on missile instru- 
mentation application. Recently ac- 
quired subsidiaries are engaged in the 
design and manufacture of various train- 
ing and sales aids and films, industrial 
automation equipment and special elec- 
tronic test equipment, and the manu- 

Offering is 50,000 shares of common 
stock for public sale; offering price and 
underwriting temis to be supplied by 
amendment. Proceeds will be used to 
provide additional working capital, and 
reduction of debt which is currently 
based on pledged receivables: certain 
amounts will be supplied as working 
capital to subsidiaries to expand their 
operations. 


4 ^ 




big difference 

It is possible to apply a wide range of 
finishes with a single spray gun . . . but 
it is not always economical. To get 
the most value from a spray gun it 
must be right in many ways. 

—right for your cooling... There are spe- 
cific guns for spraying almost every 
coating material known to man... 
modern finishes, thick mastics, vola- 
tile dyes, oils, abrasive ceramic mate- 
rials, adhesives, and many others, 
—right for your work load... Some guns 
have heavy-duty features assuring 
long service life under hard continu- 
ous use... others are designed for 
light, intermittent use. Automatic 
spray guns save money and improve 
finishes at the same time. 

—or right for special purposes ... Pole 
guns reach high places without scaf- 
folding... extension guns paint hard- 
to-get-into spots ... pen-sized air- 
brushes touch up fine scratches and 
imperfections without masking. 

In the past 50 years Binks has de- 
signed spray guns for just about 
every purpose. Today the Binks line 
includes 25 basic models and thou- 
sands of nozzle combinations. 

for help in selecting the gun that is 
just right for your work, or write di- 
rect for Bulletin 60-J. 


spray 


gun 
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Model Engineering & Manufacturing 
Corp., Huntington, Ind.. engaged pri- 
marily in the manufacture and sale of 
electronics, precision mechanical and 
electro-mechanical products and equip- 
ment servicing principally the electrical, 
avionics, electronics, aircraft, missile and 
automotive industries. Offering is 1 40,- 
000 shares of common capital stock; 
1 50.000 shares for public sale. Public 


Binks 

EVERtTH/NG FOR 
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Binks Manufacturing Company 

1 3118-30 Carroll Ave., Chicago 12, III. 
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New MB vibration unit extends range, accuracy 

and efficiency of accelerometer calibration 



Now, for the first time, a single system enables you to accurately calibrate 
vibration transducers at any frequency from 5 to 10,000 cps with 
accelerations up to 100 g. 

Complete and self-contained, the MB calibration system saves you space, time 
and money. This entirely new system incorporates all the necessary 
instrumentation required for fast, accurate calibration. Newly designed 
circuits simplify calibration procedure and eliminate special techniques. 
Powered by an extremely low distortion amplifier, the MB Model C12 calibrator 
produces 150 pounds of high-fidelity linear force. 

The new exciter-calibrator pictured above is another example of MB’s 
continuing efforts to anticipate the needs of the environmental test engineer. 
It is another reason why engineers everywhere recognize that the important 
advances in environmental testing come from MB. 


MB ELECTRONICS 


TEXTRON ELECTRONICS, 


offering price and underwriting terms to 
be supplied by amendment. Of the pro- 
ceeds, 5500,000 will be applied to 
reduce the $1,450,000 balance of a V 
loan; the balance for working capital. 

In August, 1960, 5,000 of the com- 
pany's common shares were issued and 
delivered to Montck. Inc., of Utah, in 
exchange for 102.525 shares of Montck's 
common stock, giving the company a 
majority holding of Montck’s outstand- 
ing stock, subscribed for and reserved 
for conversion. The company’s stock 
split of September. 1960. increased the 
stock holding of Montck to the addi- 
tional shares included in the above of- 
fering. Such stock will be offered bv 
Montck to all of its approximately 100 
stockholders, other than the company, 
in exchange for their Montck stock. 

The Lionel Corp., Irvington, N. J., 
engaged in the manufacture of model 
or toy electric trains and accessories, and 
electronic and electro-mechanical de- 
vices for government and industry. Also, 
the company has contracted to purchase 
the net assets of Anton-Imco Electron- 
ics Corp. whose principal assets consist 
of all the stock of Anton Electronics 
Laboratories. Inc., which makes elec- 
tronic and nuclear detecting instru- 
ments (Brooklyn, N. Y.), and Intercon- 
tinental Manufacturing Company, Inc., 
which manufactures missile parts and 
air frame sections (Garland, Tex.). 
Offering is 54,500,000 of convertible 
subordinated debentures, due October, 
1980, for subscription by common 
stockholders; record date, subscription 
price, interest rate and underwriting 
terms to be supplied by amendment. 
To the extent of S2, 500,000, proceeds 
will be used to reduce existing bank 
loans (which include 51,500,000 paid 
for Anton-Imco stock); about 5500.000 
to expand the company’s research and 
development program: the balance to 
provide additional working capital. 

Mctcom, Inc., Salem, Mass., organ- 
ized under Delaware law in April. 1959, 
for the purpose of engaging in the pro- 
duction of existing types of microwave 
tubes and devices, the improvement of 
existing tube types and of the methods 
of producing tubes and devices, the 
development of new types of tubes and 
electronic devices and the undertaking 
of research and development programs 
for others. Offering is 100.000 shares 
of common stock for public sale: offer- 
ing price and underwriting terms to be 
supplied by amendment. Of the pro- 
ceeds, $41,600 will be used to retire a 
mortgage loan and 550,000 to purchase 
certain machinery and capital equip- 
ment now rented: S60.000 for the pur- 
chase of additional machinery and 
equipment: SI 00,000 for independent 
prototype development of a radiation 
detector; 5150,000 for independent re- 


search and development in connection 
with the company’s program for com- 
mercial production of Klystrons, magne- 
trons and microwave devices for use in 
products for the civilian consumer mar- 
ket; the balance for working capital. 

Champion Spark Plug Co., Toledo, 
Ohio, engaged in the manufacture and 
sale of spark plugs for internal com- 
bustion engines. Offering is 750,000 
outstanding shares of common stock for 
public sale by the present holders 
thereof. Initial public offering price will 
be related to the market price for out- 
standing shares at the time of the offer- 
ing; terms supplied by amendment. 


right has a fatigue crack. It is almost 
invisible to the naked eye, even 
though an etch treatment has been 
used to make cracks easy to sec. If 
the inspector doesn't spot this crack 
at overhaul, it will grow and become 
as dangerous as the one in the piston 
at the left. 

Airwork uses two separate methods 
of piston crack determination; CO 


Chcmtronic Corp., Nashville, Tenn., 
engaged in the development, manufac- 
ture and sale of miniature electrolytic 
capacitors. Offering is 200,000 shares 
of common stock, tor public sale at 52 
per share. Of the proceeds, 552,225 
will be used to repay bank loans; 570,- 
000, over a two year period, to add two 
engineers and one technician to the 
present research staff of the company; 
the balance for general corporate pur- 

National Aviation Corp., New York, 
N. Y., a closed-end non-diversified man- 
agement company. Offering is 218,005 
shares of capital stock for subscription 



trouble grows in tired metal 

The enlarged piston section at the 


etching treatment, followed with a 
binocular microscope of the critical 
areas, (2) Zyglo inspection. We have 
some of the most extensive black light 
inspection facilities in the East. 

You can't afford Jess than the best 
available inspection of your engine 
at teardown. That's one more reason 
why an Airwork overhaul is good in- 
surance of reliable performance. 

ATLANTA . CLEVELAND 



flirwork 
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UNTIL all Saratoga Semiconductors have qualified under a battery of gruelling, 
fully controlled tests totalling thousands of hours. 

The rigid 20% salt atmosphere test (pictured above) verifies resistance to salt 
corrosion, permanence of markings and strength of the hermetic seal. 

Altitude, humidity, temperature, impact shock, vibration and 20,000 “G” radial 
acceleration tests are among those that must be passed. 

These tests are reasons why the Saratoga can be called the “Thoroughbred of 
Semiconductors.” 



Send for our new catalogue SS-2001 outlining details, specifications, and appli- 
cations of Saratoga silicon zener regulators* and silicon power rectifiers.* 


SARATOGA SEMICONDUCTOR DIVISION, 

[SPEY MFG. & ELECTRONICS CORP. -m 


Springs, N.Y. 


by holders of outstanding common 
.stock of record on Oct. 5. 1960, on the 
basis of one additional share for each 
four shares held; subscription price to 
be supplied by amendment. Proceeds 
will be added to the company’s general 
funds and will be used in carrying out 
its investment policies. 

ACR Electronics Corp., New York. 
N. Y., engaged in research, develop- 
ment and manufacture of high intensity 
lights, pulse transmitters, electronic de- 
vices, flashing lights and special photo- 
graphic equipment, both for commercial 
uses and United States missile and 
other defense programs. Offering is 

1 50.000 shares of common stock, 75,000 
Series I common stock purchase war- 
rants and 75.000 Series II common 
stock purchase warrants. These securi- 
ties are to be offered in units, each 
consisting of two common shares and 
one five-year Series I warrant exer- 
cisable initially at S2 per share and 

able initially at $2 per share; public 
offering price and underwriting terms to 
be supplied by amendment. Of the 
proceeds, about 535,000 will be ex- 
pended during the next fiscal year to 
provide salaries for the additions to the 
personnel force; $45,000 for the liquida- 
tion of certain debts; 555,000 for ma- 
chinery research and promotion; the 
balance to be added to working capital 
and used for general corporate purposes. 

Vibration Mountings and Controls. 
Inc., Corona, N. Y., engaged in the 
manufacture and sale of vibration con- 
trol and shock absorption devices for 
air conditioning, heating, industrial and 
defense applications. Offering is 1 50,000 
shares of common stock for public 
sale at 53.50 per share. Of the proceeds. 

5175.000 will be used for the purchase 
of additional machinery and equipment 
for the manufacture of many of the 
components presently being purchased 
bv the company from others; 530,000 
for research and development of new 
types of vibration and shock control 
products; 535,000 for expansion of 
sales and promotional programs; 550,000 
for the purchase of additional inventory; 
the balance for working capital and 
other corporate purposes. 

Cannon Electric Co., Los Angeles, 
Calif., primarily engaged in the design 
and manufacture of electrical connec- 
tors and related wiring devices to provide 
multi-circuit electrical contacts for a 
wide variety of applications in the elec- 
tronic, communications, aircraft, missile, 
computer, and other fields. Offering is 

200.000 outstanding shares of common 
stock for public sale by the present hold- 
ers thereof; offering price and under- 
writing terms to be supplied by amend- 



NEW FAN & FLOW CONTROL 

Guaranteed 2,000 Hour Life, 
Flow is Independent 
of Outside Control 


fl 
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For further information on any unit described, 
or a no obligation review of your specific require- 
ments phone PRospect 4-3100 or write: 

TASK CORPORATION 

VERMONT AVENUE, ANAHEIM. CALIFORNIA. PRospect 4 3IOO 
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Today's combat decisions depend on lightning-fast calculations. The answer is 
rugged, high-speed computers in the field. Autonetics fills this need with compact, solid-state 
designs that give mobility, flexibility, reliability under military conditions: VERDAN, for missile check- 
out. airborne and submarine weapon systems: FAD AC. for artillery fire control and support com- 
putations. These systems help keep America 's military Computer capability foremost in the world . 

F7t\ 


Electromechanical systems by Autonetics 


North 


lerican Aviatic 


Stock Transactions 

The Securities and Exchange Com- 
mission's Summary of Security Transac- 
tions and Resultant Holdings for the 
period June 11 to July 10, 1960, re- 
ported the following transactions by 
four executives of Avco Corp.: disposi- 
tion of 2,000 common shares by A. B. 
Newton, officer, leaving a holding of 
5.666; disposition of 4,100 common 
shares by Henry J. Occhlcr, officer, 
leaving a holding of 1,000; acquisition 
of 2,650 common shares through exer- 
cise of option by Curry W. Stoup, 
officer, making a holding of 9,730; 
disposition of $4 5,000 of convertible 
subordinated debentures by Victor 
Emanuel, director, leaving a holding 
of $55,000. 

Other transactions for the period 





Boeing Tests 502-1 OW Light Turbine 

Boeing Airplane Co. has started 50 hr. cyclic tests on its 502-10W light turboshaft engine 
(AW Sept. 5, p. 31) as part of tests leading to Federal Aviation Agency certification. Engine 
shown here, one of the T50 scries under development os aircraft, drone and helicopter 
powerplants, drives an 84-in. Hartzell thrcc-bladcd propeller. Engine weighs 325 lb., pro- 

speeds. Fuel* range allows for nse of diesel and jet fuels 8 and unleaded gasohnc P (AW 
June 6, p 122). 
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Magnavox continues to maintain a position 
of leadership in the airborne communica- 
tions field. 

Magnavox engineering, in conjunction with 
the Air Force, has developed an advanced 
airborne communication system that is de- 
signed to meet the requirements of the 
future. Utilizing wide band techniques, such 
functions as television relay for bomb 
damage assessment, data link for control 
and identification, and many other forms 
of air-to-air and air-to-ground communica- 
tions can all be realized over the same 
equipment as used for voice. 



Magnavox 

AN/ARC -50 SYSTEM 
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Industrial Die 
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These are the conditions faced in placing clfflsd-circuit TV 
cluster ot eight rocket engines used to power the 
heat and vibration generated during a flic firing called 
highest sensitivity characteristics while bfeing of the most 
GEC’S 7226A— Ruggedized raicon was 
extreme requirements . . . successfully. The engineers and 
monitor and film the exhaust characteristics in recent 
Aeronautics and Space Administration’s SATURN vehicle 
performance of four 7226A VIDICON$®anufactured by 
7226A GEC Vidicon meets military iavironmental conditions for 
tions MIL-E-5272A ; illumination, 1,000 ft- c; temperature, 71°C. 

If you have a project requiring difficult applications for Vidicons, 
Image Conversion, or Display Tubes, contact General 

where tube research begins 
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Eight channels on a 7" high 
ingle chassis, provide economical, 
general purpose recording . . . 
choice of two amplifier types — 
low gain ( 0.01 to 500 volts); 
high gain 10 iw to lOOmv. 




and WIDE USEFULNESS 
SANBORN DIRECT WRITER 


MANY C 

genet? 
price of th 


inels of accurate and economical microvolt to volt 
urpose recording, investigate the performance and 
Sanborn "950” system. Choice of 
zed high or low gain amplifiers for stability, 
operation and low power consumption. 


INDUSTRIAL DIVISION 
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System Packaging Designed for Flexibility 



By Barry Miller 

Canoga Park, Calif.— A fresh ap- 
proach to microminiature avionic com- 
ponent packaging, which could go a 
long way toward resolving doubts of 
system design engineers about which 
way to proceed in a new field already 
crowded with many conflicting “ap- 

E roaches," was revealed here last week 
v the Ramo-Wooldridgc Division of 
Thompson Ramo Wooldridge, Inc. 

A paramount virtue of this micro- 
miniature scheme is that it is flexible. 
So flexible, in fact, that its circuit 
boards have but one fixed dimension 
(board depth), can be connected in any 
plane and in rather complicated pat- 
terns if desired. Connectors which join 
the circuit boards arc single-piece, 
springy units that can be mounted on 
the four edges of the board and/or 
either face. 

The connector serves as a shock ab- 
sorber to cushion any jarring that an 
assembly might encounter in airborne 
or space applications. 

Absence of Standards 
The packaging approach is predicated 
on the continued absence of firm stand- 
ards for micro components, although 
Ramo-Wooldridge engineers are active 
in the Subcommittee on Microminia- 
ture Components of the Electronics In- 
dustries Assn, and were instrumental in 
bringing about recommended com- 
ponent formats (AW Sept. 5, p. 90). It 
will house a variety of different sized 
and shaped discrete micro components, 
with or without leads, available on the 
the market or still in development labo- 
ratories. Housing of larger components 
such as chokes or large valued capacitors 
whose reduction to a size comparable to 
micro component formats poses thorny 
problems for component manufacturers 
can be handled. Also capable of being 
accommodated are functional circuits 
like Westinghouse’s molectronic circuits 
and Texas Instruments’ Solid Circuits 
which probably will be coming into 
vogue in the years ahead. 

Particular attention in developing the 
Ramo-Wooldridgc packaging approach 
was devoted to a novel scheme of inter- 
connecting circuit boards so that space 
savings earned by shrinking compo- 
nents, pacing them close together, etc., 
are not squandered on large volumes 
for interconnections. Space consumed 
by interconnecting wires in micro cir- 
cuitry schemes arc frequently to blame 
for the deception in high component 


density figures computed on the basis not 
of system or assembly capacity but of 
how many components occupy a single 
substrate. Ramo-Wooldridge estimates 
that even with its approach, in which 
pains were taken to solve the intercon- 
nection problem, substrate component 
density is cut by a factor of four on the 
subassembly level. Thus, component 
density figures cited for the approach by 
Milton E. Mohr, vice president and 
general manager of the Ramo-Woold- 
ridge Division, are one million com- 
ponents per cubic foot (based on sub- 


strate capacity) narrowed to J million 
per cubic foot in the subassembly. 

Essentially, the Ramo-Wooldridgc 
approach utilizes Corning Fotoceram 
boards, A in. (62.5 mils) thick with 
holes in most cases corresponding to the 
shapes of components to be used etched 
completely through the board. Com- 
ponents mounted in a single board, or 
function wafer as they are called, are 
interconnected by etched wiring. This 
type of technique is referred to as cavity 
mounting and as such is similar to the 
Mallory and Hughes packaging con- 
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HOW SEMO SIMPLIFIES DELIVERY OF DEFENSE SYSTEMS 



Now under the single direction of your representative in 
SEMO — Systems Engineering and Management operation 
for Sylvania Electronic Systems — are all the resources of 
General Telephone & Electronics. Included are the vast 
technical skills and facilities of every subsidiary of this world 
leader in communications and electronics. 

SEMO simplifies the job of obtaining complete defense 
systems by providing a single, responsible and accountable 
source for conception, evaluation, engineering and manage- 
ment of major systems. Systems-oriented in concept and 
personnel, it is staffed by members of the General Tele- 
phone & Electronics corporate family. And its sum of talent 
and experience assures completely integrated systems of 
specified performance, delivered on time at competitive 
costs. Benefits are quick-reaction capability, efficiency and 
financial accountability. 

For full information on how SEMO can be of special service 
to you, write Sylvania Electronic Systems, a Division of 
Sylvania Electric Products Inc., Waltham, Massachusetts. 


SYLVANIA ELECTRIC PRODUCTS INCORPORATED 
AUTOMATIC ELECTRIC COMPANY 
LENKURT ELECTRIC COMPANY, INCORPORATED 
LEICH ELECTRIC COMPANY 


ELECTRONIC SECRETARY* INDUSTRIES, INCORPORATED 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES 
GENERAL TELEPHONE OPERATING COMPANIES 
GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL 
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NEW FROM TEXAS INSTRUMENTS! 



High capacity, '/z cu ft, PCM telemetry system 
...with system drift nulled out! 


Now you can get the benefits of digital techniques 

— accuracy, speed and reliability — in compact pulse 
code modulation telemetry systems from Texas Instru- 
ments. The 25-pound, '/> cubic foot package shown 
uses only solid state devices, and may be used to drive 
any of the compact TI transmitters dictated by the 
application. The system multiplexes and encodes 64 
analog channels; and processes five 8-bit parallel 
digital data channels plus a serial digital data channel 
at a nominal bit rate of 200 kc. 

A key feature of the system is its high-speed analog 
multiplexer which handles low- and high-level data, 
or a combination of both, with only a single low-level 


amplifier. Overall accuracy of the system is ±0.25',; 
— made possible by a unique bi-directional servo loop 
that nulls out system drift. The system is packaged in 
individual modules so that it can be rapidly modified 
to fit the needs of other missiles or space vehicles. 

PCM is only one of several advanced telemetry 
projects at Texas Instruments. Others include the 
development and/or production of analog systems and 
equipments for Bomarc, Corvus, Pershing, Minute- 
man, Titan, Centaur, and Project Mercury. 

For detailed information about PCM telemetry or 
other TI missile electronic system capabilities, please 
contact SERVICE ENGINEERING: 


Texas 



Instruments 

INCORPORATED 
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ccpts (AW Oct. 24, p. 95). Each wafer 
may differ in size and will have differing 
hole patterns for different circuits. 

The reason there is no optimum size 
board, Leonard Katzin, member of the 
technical staff responsible for the de- 
velopment explains, is that too much 
high component aensitv advantage 
would be lost if the same function wafer 
were to be used for a 1 5-component as 
for a 40-component circuit. 

For its program, the company hopes 
that ail micro components will wind up 
with coplanar ribbon leads as the EIA 
subcommittee suggests and it is espe- 
cially pleased. Katzin says, that 60 mils 
was set as the upper height limit for 
components with leads as this permits 
the component to fit snugly within the 
62.5-mil-thick Ramo-Wooldridge wafer. 
Actually the scheme can accommodate 
cither or a mix of lead and leadless com- 
ponents, although for assembly pur- 
poses one tvpe might be preferred. 

Ramo-Wooldridge wafers are inter- 
connected directly or through transfer 
(interconnecting) boards, which may 
also have components in them. Con- 
nection is made by single piece 
connectors which have bifurcated con- 
tacts. Use of connectors side-steps what 
might be a problem in ccramic-to- 
ceramic joints between boards. 

The connectors can be inserted along 
the edge of a wafer to permit con- 
nection of that wafer normal to the 
transfer board. Or they may be placed 
into the wafer for paralleling wafers or 
wafers and transfer boards. Single piece 
connectors effectively shorten conduct- 
ing path between components and do 
away with the need for the chain of 
conncctor-reccptacle-solder connection, 
etc., between boards which is often a 
source of failure. Shorter conductor 
paths arc important for projected high 
speed circuits of computers (Ramo- 
Wooldridge’s business). Such high 
speeds are envisioned with devices like 
tunnel diodes and phase locked oscil- 
lators that the signal delay time 
between components becomes appreci- 
able relative to the actual device switch- 
ing time. 

At present, Katzin says, spacing 
between wafers is the same as the 
thickness of the wafers, namely 62.5 

Components developed for the Army- 
RCA Micromodule program and 
mounted within the 310-mil-square 
alumina wafer can simply be cemented 
on top of the Ramo-Wooldridge func- 
tion wafer. Should the 62.5-mil spacing 
between function wafers be inadequate 
for clearance, a hole or holes can be 
etched through the top function wafer. 
Some very small micro components, 
such as Pacific Semiconductors' micro 
transistors, can be placed side by side in 
a single hole. 

Besides the design flexibility, simple 
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/CAPABILITY 


A major capability of The Aeroflex Corporation is to design, 
develop and produce specialized computers such as the 
ARC-3 that automatically measures co-ordinates, distances, 
areas and heights on panoramic, oblique or vertical photo- 
graphs by solving complex trigonometric equations to per- 
form the necessary computations— or the desk top ART- 149 
which provides visual analysis of factors relating to the 
operational performance of a reconnaissance system. 

For additional information on analog computers for special- 
ized uses in such areas as photometries, process control or 
navigational devices, address inquiries to Dept. AC-3. 


AEROFLEX LABORATORIES 

®II»U»H©|» 

34-06 SKILLMAN AVENUE • LONG ISLAND CITY 1, N. Y. 
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ASK YOUR POLISHER ABOUT THE 
DIFFERENCE IN STAINLESS SHEET 


ALLEGHENY LUDLUM SHEET secs the standard for surface quality. Pol- 
ishers will tell you — they handle all kinds and they should know. They want 
stainless sheet without flaws, a smooth surface ready to take further polishing 
to meet specs. 

For stainless sheet delivered to the polisher with an irregular surface, or con- 
taining flaws, needs extra work that takes time and adds to cost — even causes 
loss of thickness. 

That’s why the polishers prefer to work with A-L stainless sheet. For A-L 
stainless sheet is always smooth ... a surface without flaws . . . quality stain- 
less, order after order. Your polishing department will also give an enthusiastic 
reception to stainless sheet from Allegheny Ludlum. Polishers think more of 
A-L stainless sheet — they will think more of you for ordering it for them. 
Remember, the pay-off is in the polishing. 

For consistent temper, tolerances, and finish in flat rolled stainless products, 
call your Allegheny Ludlum salesman, or write: Allegheny Ludlum Steel Corpo- 
ration, Oliver Building, Pittsburgh 22, Pennsylvania. Address Dept. AW -11 . 


☆ 


Allegheny Ludlum 
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and short interconnections between 
wafers or components on different waf- 
ers, and the diminution in size of 
assemblies, other advantages cited for 
the technique by Mohr and Katzin arc: 

• Maintainability— Circuits can be serv- 
iced down to the component level and 
individual wafers can be removed from 
the structure with a simple tool similar 
to a dental piet. Test points arc readily 
available. 

• Environmental resistance— Meat dissi- 
pation is comparable to that obtained 
with radiation (ins. Each board has a 
natural convection path. Fotoccram 
boards possess high thermal conductiv- 
ity (2.06 Btu. hr./sq. ft./deg. F/ft. 
compared with 0.17 for laminates). 

Cost of an assembly using this ap- 
proach would be about 1 1 times that of 
conventional printed circuit cards. 
Density for such assemblies would be 
about 80 lh./cu. ft. 

Function wafers arc prepared as fol- 
lows: At Corning a photosensitive glass 
is covered by a negative with the desired 
circuit pattern prepared by Ramo- 
Wooldridge and exposed to light. This 
selectively changes the composition of 
the exposed portions of the glass to 
develop a 20/1 etching differential. 
Cavities are then etched into a wafer 
bv placing it in a hydrofluoridc bath. 
Wafers are then sintered into a ceramic 
and forwarded to Ramo- Wooldridge. 
Here they are coated with an electroless 
copper. At this point, the wafers are 
handled in one of two processes. 

In the first, an additive process, por- 
tions of the wafer where no circuit is 
desired arc masked and the wafer ex- 
posed to an electroplating process which 
builds up a heavy copper coating over 


it. A gold flash which acts as a resist 
during a subsequent etching process is 
then added to the electroplated areas. 
In the subtractive process the desired 
areas are masked off and the remaining 
areas are etched away. 

Fotoccram was selected for this appli- 
cation, according to Katzin, because it 
is a homogeneous material, thus does 
not absorb water, has a high natural 
frequency, is 5 the cost of laminates, 
can withstand high temperatures and 
has high thermal conductivity. 

Gold-plated leads or edges of com- 
ponents arc connected to the wafer by 
simply touching an iron to them. 

Connectors evolved from about 10 
trial designs are now being made for 
the assemblv. Thev meet MIL C 8884. 
contact resistance No. 26. The con- 
nectors arc placed in respective holes 
and boards mated before soldering so 
that each wafer acts as its own jig. 

The connectors are made from a 
pattern, about 20 times actual size, 
which is photo reduced, stepped and 




key link in Aexi 
it packaging, i: 
conductors. Inc. 


repeated to produce a long pattern of 
about 50 identical designs, much like 
a string of paper dolls. With the pat- 
tern superimposed, sheet stock is photo- 
sensitized, etched from both sides, indi- 
vidual patterns are separated and then 
formed in a tool to make the connec- 
tors. Heat treating for spring character- 
istics and gold plating follows. 

Ramo- Wooldridge says it has already 
invested over 5100,000 of its own funds 
in this program and expects to continue 
its support of it, companv spokesmen 
said. Katzin and H. E. Mendoza, who 
heads the Equipment Development sec- 
tion of the Digital Computer Depart- 
ment, say they hope to build a 24-bit 
register employing the technique in the 
near future. 

Apparently, Ramo-Wooldridge has 
not encountered anv dearth in com- 



i Electronic Corp. arc 
nose used. Mallorv tantalum 
ipacitors (AW Oct.' 24, p. 93 
t. 5, p. 90) will be p ’ ’ 



formulation leaving essential properties 
untouched. 

• Barium titanate capacitors— Capacitors 
with leads made of barium titanate, 
measuring SO x 80 x 50 mils and 
in values up to 2,000 picofarads arc 
obtained from what is now a new de- 
partment of Gulton Industries, formerly 
the Electronics Department of th'c 
Mullcnbach Division of Electric Ma- 
chincrv Manufacturing Co. Temporary 
address is 2100 East 27th St., Los 
Angeles 58, Calif. 

• Metal film resistors— Two types of 

metal film micro resistors, with and 
without leads, in values from 200 ohms 
to 100,000 ohms plus or minus 1% 
0.1 watt dissipation, arc obtained from 
International Resistance Co., Philadel- 
phia. Resistors with leads are 105 mils 
long, without leads 120 mils long. 
Diameter of lcadlcss unit is 62 mils, 
with leads, 41 mils. ++ 
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THE “JENNY" 
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SINCLAIR HAS SERVED AVIATION, 


BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER 
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF 
OF RELIABILITY. 


Sinclair 

AIRCRAFT OILS 

SINCLAIR REFINING COMPANY 

Aviation Sales. 600 Fifth Ave. • New York 20, N.Y. 
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Army Probes Signal Interference Problem 


Ft. Huachuca, Ariz.-Insight into the 
sources and possible remedies for inter- 
ference among military electronic gear 
may be acquired from equipment tests 
conducted under simulated battle con- 
ditions at a unique $90 million electro- 
magnetic environmental test facility 
(AW Jan. 4, p. 15) being erected and 
instrumented over an area of thousands 
of square miles in southern Arizona. 

One terminus and effective center for 
the facility will be the Army's elec- 
tronic proving ground, situated among 
the Huachuca, Santa Rita and Dragoon 
mountains in southeastern Arizona 
about 80 highway miles (45 air miles) 
southeast of Tucson and about 65 road 
miles northeast of the Mexican border 
at Nogales. What is now the six-year-old 
electronic proving ground roughly 80 
years ago was a desolate military out- 
post from which the U. S. Army cavalry 
exercised itself against itinerant Apache 
Indian bands. Aside from a few widely 
scattered metropolitan areas such as 
Tucson, southern Arizona has changed 
little from its Indian frontier days. It 
is still a thinly populated, austere spot 
dotted as far as the eye can sec with 
scragglv mesquite and tumbleweed. Yet 
it is this sparsely populated character, 
the isolation and mixed rugged and flat 
terrain which combine to make the 
area an attractive location for the na- 
tion's, and what the Army says will be 
the world’s, only electronic environ- 
mental test facility of its type. 

Test Objectives 

Here the Army plans to test all types 
of electronic gear under simulated battle 
conditions in desert and mountainous 
terrain away from interfering radio sig- 
nals found in more heavily populated 
areas. These tests, it believes, should: 

• Reveal which equipments or systems 
produce excessive interference with one 
another and which are incompatible. 

• Suggest possible changes in its present 
equipment needed to minimize or elim- 
inate interference. 

• Provide a basis for setting standards 
for new military electronic equipment 
and allocating frequencies for this 
equipment. 

The need for such a facility can be 
appreciated, according to the Army 
Signal Corps Lt. Col. G. E. Redheffer, 
when one realizes that should the Army 
go to war today it would have three 
times the number of electronic trans- 
mitters that it had at the end of World 
War II for a given combat area. Many 
of these operate at higher power levels 
than older equipment and the effect of 
75,000 electronic radiators switched on 
in a 100-mi. square combat area might 
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create a form of intelligence chaos. Add 
to this the emission contributions of 
avionic gear of USAF and Navy inter- 
ceptors and bombers which can be ex- 
pected in the combat area and the need 
for precise control of electromagnetic 
radiation can be surmised. 

Service Cooperation 

While the EETF (Electromagnetic 
Environmental Test Facility) slated for 
final completion in 1965 is an Army 
project, other services are expected to 
share its results and presumably eventu- 
ally its use. Other sen-ices are now co- 
operating with the Army in the venture. 
A Marine Corps liaison will soon be 
stationed at Ft. Huachuca and USAF 
interceptors from Holloman AFB, 300 
mi. to the east in southern New Mex- 
ico, have flown and will continue to fly 
chase for and provide a backup for re- 
covery of Army test reconnaissance 
drones. Prime contractor to the Army 
and responsible for the engineering, in- 
stallation and operation of the facility 
is Pan American World Airways. The 
company has an SI 8.8 million two-year 
contract. Remaining portions of the 
estimated $90 million cost of the facility 
will be incrementally funded through- 
out the projected five-year setup period. 
Bell Acrosystems is a major subcon- 
tractor. 

The test facility will consist essen- 
tial jy of three parts— an electromag- 
netic environmental area, a complete 
drone test facility, and a common test 


facility. The entire EETF will sprawl 
from Ft. Huachuca westward about 250 
mi. to Yuma, north and west to the 
Gila Bend area below Phoenix. The 
Mexican-United States border will rim 
the facility on the south. Only isolated 
spots and areas where it intends to 
erect communications, radar, or instru- 
mentation gear will be “occupied” by 
the Army. Grazing and entry rights will 
be retained by legal owners and/or 
ranchers, Col. Redheffer says. 

The EETF fuses a laboratory of con- 
trolled environment and the actual field 
conditions under which a modem army 
might use its complex of electronic gear. 
Tire laboratory in this case will be out- 
doors but fully instrumented and moni- 
tored so that reproducible conditions 
can be obtained. 

Three Parts 

Function and make-up of each of the 
three parts of EETF are as follows: 

• Electromagnetic Environmental Test 
Area— The Electromagnetic Environ- 
mental Test Area is now being instru- 
mented in the Gila Bend Region by 
Bell Acrosystems. First testing on a 
military company level began in July. 
Here about 45 technicians and engi- 
neers operate such electronic equipment 
as walkie and handic talkies and Jeep- 
mounted field radio transmitters that 
an Army company might be expected 
to employ in battle group conditions. 
Extraneous radiators such as gasoline 
engines and electric motors run sinml- 




Working as trucks . Sikorsky helicopters transport tons of 
equipment and a diversity of cargo for all kinds of industry; 
and supplies and weapons for the military. 


Working as buses , Sikorsky helicopters carry loads of people 
—from city to city, airport to city and from airport to airport! 
and military troops and commanders under all conditions. 


SIKORSKY HELICOPTERS DID ALL THESE THINGS FIRST. IN TOTAL, THEY DO MORE OF THESE 
JOBS TODAY THAN ALL OTHER VERTICAL LIFT AIRCRAFT. WANT TO FIND OUT HOW A SIKORSKY 



IS A CRANE IS A COMPANY CAR 


Working as cranes. Sikorsky helicopters can help industry Working as compan y cars , Sikorsky helicopters speed ex- 
and the military throughout the world by handling a variety ecutives and customers from company office to outlying 
of heavy-duty lifting jobs with speed and ease. plants, from city to city, and to other short-hop destinations. 


HELICOPTER CAN BE A PROFITABLE INVESTMENT FOR YOU? 
WRITE TODAY ON YOUR LETTERHEAD AND A SIKORSKY REP- 
RESENTATIVE WILL BE GLAD TO GIVE YOU ALL THE DETAILS. 



A New World of Mobility by 
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PLUGS 


Whatever the application, Cannon'! 
broad line of heat-resistant plugs 
provides the optimum protection to vital 
electrical circuits. Continuous or specified 
operation from 200°F to 2000°F— at aircraft 
firewalls or industrial facilities... for missiles or the most advanced spacecraft 
—we have a plug to solve your temperature problem. Another reason why 
you should consult the world's most experienced plug manufacturer... 
why you should consult Cannon for all your plug requirements! 

CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 


Write lor literature or 
high-temperature plugs, o 
:r Cannon products to: 
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taneously. Interference is determined 
by psycho-acoustic tests and phonetic 
balancing of transmitted words with 
pre-recorded words. Equipment pin- 
pointed as source of interference is re- 
moved to the laboratory and is exam- 
ined there. 

In March, facility instrumentation 
will be expanded to accommodate a 
battlegroup within the environment of 
a division: at the end of 24 months this 
will be enlarged to encompass a division 
in the environment of a corps. Thus, 
step by step. Bell under Army super- 
vision will extend the area until at the 
end of five years the Army can test the 
communication electronic’cquipment of 
an entire corps including its airborne 
equipment within the environment of a 
field army. Ultimately the monitoring 
will be automated, with the initiation 
of radiation, signal pick-up and match- 
ing of recorded signals with proper 
phonetic standards completely con- 
trolled. Realistic conditions will be fol- 
lowed in all respects. 

Battlegroup equipment will be pro- 
gramed on and off by punched IBM 
cards. Test data will he reduced at the 
proving ground's automatic data proc- 
essing department. 'I hen a mathe- 
matical model can be synthesized from 
gathered data and refined continually by 
subsequent test data until its predic- 
tions repeatedly correspond with test 
results. It will predict where interfer- 
ence is likely for a given battle condition 
and will extrapolate from test results to 
predict results in terrains, environments 
and dcplovments which cannot be re- 
produced here in southern Arizona, ac- 
cording to Col. Rcdhcffcr. 

• Drone Test Facility— This area 
eludes a launch, control and recovery 
area, a drone “racetrack” area near 
Yuma test station and a drone test 
corridor, approximately 40 mi. in 
width and extending about 250 mi. 
in length from the Yuma station east- 
ward to Ft. Huachuca. Function of this 
facility is to evaluate advanced airborne 
combat surveillance systems. The corri- 
dor provides entrance to and exit from 

systems too will be evaluated under 
actual field conditions. 

Launch facilities for Republic AN/ 
USD-4 and Fairchild AN/USD-5 
drones arc situated near Yuma, When 
the drone corridor is completed, it will 
permit evaluation of guidance, sensors 
and high altitude capability of surveil- 
lance drones and of terrain avoidance 
radars for drones flying at less than 500 i 


line-of-sight microwave communications 
link are being evaluated now by Pan 
American, while another microwave 
link, this one composed of Collins 
Radio equipment, is in operation now 
at Yuma. Three or four telemetry sites 
are contemplated. Telemetries, Inc., 
count-down clocks will be employed at 
all sites and new timing standards will 
be used. 

Although the Army won its military 
campaigns against the original inhabi- 
tants of Arizona, it has not been as 
fortunate in its legal sparring with the 
present Indian residents in regard to the 
test facility. The Papago Indians have 
refused the Army access to a choice 
radar location situated on their reserva- 
tion and as a consequence the Army 
has had to settle for an alternate site. 
• Common Test Facility— This will be 
located at Ft. Huachuca and will, share 
many equipments currently used as 
part of the proving grounds' other oper- 
ations. Facility equipment will include 
a frequency monitoring station, com- 
munications and data transmission, an- 
tenna test range and an electromagnetic 
test range. 

Meteorological data will be supplied 
by the proving ground's meteorology 
department and the U. S. Weather 

Presently, a number of advanced 
equipments are undergoing evaluation 



Omega-design bellows for 
precision instrumentation 

B.F.Goodrich now manufactures bellows and 
bellows assemblies to customer requirements. 
Convolutions shaped like the Creek letter 



Corridor equipment now includes an I 
RCA AN/FPS 16 and an AN/MPS 25 
radar. By completion date, an AN/ 
MPQ 12 radar will be situated near 
Yuma and two, or possibly four AN/ I 
MPS 26 radars will be added. Bids for a | 
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here, though not as part of the EETF. 
These include Fairchild Camera and 
Instrument's photo-transmission system 
(AW Feb. 22, p, 69) which is able to 
take photos from a drone, scan them, 
transmit signals back to a ground sta- 
tion where they arc reconstituted within 
minutes. A somewhat similar Halla- 
morc TV transmission is also being 
evaluated. 

Motorola's side-looking radar, which 
is capable of providing moving target 
indications of any object traveling at a 
speed of greater than one mile an hour, 
is undergoing flight tests. This radar 
is a separate development from the Sig- 
nal Corps' Project Michigan-Texas In- 
struments high resolution mapping 
radar (AW Apr. 18, p. 94). 


FILTER CENTER ^ 

I 00000 / I 

► Latest Transistor Sales Reported- 
Semiconductor manufacturers sold 9.7 
million transistors in August, an increase 
of 36% over the same month m 1959 
but smaller than August, 1959's 69% 
increase over August, 1938. Dollar vol- 
ume in August was S22.7 million, an 
increase of 26% over the same month 
in 1959. but also down from the Au- 
gust. 1959. gain of 81% over August. 
1958. Total unit sales for the first eight 
months of this year were 77.3 million, 
an increase of about 58% over the 
previous year. Total dollar sales were 
$193.8 million, an increase of 45% 


over the same period in 1959. Figures 
were released by Electronic Industries 

► New Technique Reduces Message 
Errors— Technique for maximizing the 
amount of binary data transmitted over 
a channel while minimizing the possi- 
bility of error by automatically varying 
the number of parity check digits used 
as a function of channel noise, has been 
developed by New York University 
scientists under sponsorship of Air 
Force Cambridge Research Labora- 
tories. By means of feedback from re- 
ceiving station to transmitting station, 
the percentage of the message devoted 
to parity check digits, and hence the 
effective data transmission rate, is auto- 
matically adjusted to achieve desired 
error rate. Change in channel signal- 
to-noise ratio automatically results in 
change in effective data rate. 

► GE to Build Solar Power Facility— 
Ccneral Electric’s Missile and Space 
Vehicle Department will build facility 
for testing static solar-power generation 
systems in Phoenix. Ariz. Facility will 
include solar collectors as large as 21 
ft. in diameter for testing thermionic 
and regenerative fuel cell power genera- 
tion systems. Collectors will be in- 
stalled on radar antenna mounts so they 
can be continuously oriented toward 
the sun. 

► Arinc Issues Transistor Manual— Engi- 
neers who design avionic equipment 
for the airline market will want to 
order copy of new specification issued 
by Aeronautical Radio. Inc., entitled 
"Selection and Application of Semi- 
conductor Devices." The report, iden- 
tified as Arinc Spec. No. 409. is in- 
tended to provide guidance to designers 
in their choice of semiconductor de- 
vices for airline equipment and to semi- 
conductor manufacturers who want to 
produce devices for the airline market. 
Copies can be obtained for SI. 00 by 
writing Arinc. 1700 “K" St. N. W.", 
Washington 6, D. C. 

► Epitaxial Transistors Now Available- 
Motorola and Sylvania report that they 
are now in production on epitaxial tran- 
sistors. Motorola's Type 2N834 is a 
silicon mesa capable of delivering 4-watt 
power with 10-db. gain at 70 me., com- 
pany says. Breakdown voltage is ap- 
proximately 90 v. and storage time is as 
low as 12 nanoseconds, company says. 
Price is SI 8.00 in quantities of 100 or 
more. Sylvania’s epitaxial transistors 
are germanium diffused base mesa tvpes. 
SYL2300 and SYL2301. These arc 
electrically similar to conventional mesa 
Types 2N702 and 2N711, but have 
improved performance in saturation 
voltage and switching time. Sylvania 
says it has already developed experi- 


Chance Vought Designs Versatile Antenna 

Molti-pnl.ui/ed untennj has been (fneloprd b\ the Flectinnics Division of (Tunic Vought 
Aircraft, Inc.. Dallas, rex., for installation oil USNS Range Tracker, the Pacific Missile 
Range's first tracking vessel, which is currently being instrumented by the company's Range 
Systems Division. Novel design of the antenna permits rapid operation to any of four 
antenna functions: vertically or liorizontallv polarized and clockwise and counter-clockwise 
helical configuration. Polarization can be selected by remote switching or automatically 
providing instant response. Previously it has been necessary to “shut down" an antenna to 
change its clement t:i accommodate a particular missile or space vehicle program, the com- 
pany notes. Cost is no greater than that of standard designs not offering this versatility. 
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Kinetics Voltage Sensing Relay helps test 
conductor get the answer "All systems GO!" 



In operational command control cen- 
ters for launching the Atlas missile. 
Kinetics Voltage Sensing Relays pro- 
vide vital "go — no go" information to 
the test conductor. The voltage sens- 
ing circuit is a completely solid-state 
device that can provide continuous 
monitoring of any a-c or d-e missile 
voltage. 

Typical voltages to be monitored 
are telemetering signal levels, inverter 
outputs, batteries, and similar impor- 
tant voltages. Relays may be supplied 
that will trip only on low voltage or 
on low and high voltage, with both 
"set" and "reset" actions, as desired. 
Output from the 2-pole, double-throw 

small motors, blow horns, operate 
lights or larger relays. 

A high input impedance may be 
presented to the signal source to limit 


current requirements. Available 
either with limit voltages that may be 
externally adjusted within the desired 
range or with pre-set voltages to the 
customer's requirements. A resolution 
of a: Vt volt is typical. 

The Kinetics Voltage Sensing Relay 
is ideal for missile launching ground 
support equipment. However, it is 
also small, lightweight and rugged 
enough for airborne applications. 
Write or phone today for more infor- 
mation. Kinetics Corporation, Dept. 
KA-1 1.410 South Ccdros Avenue. 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS El 



GROUND SUPPORT TEAM 


SOLAR AIRCRAFT 

& 

INTERNATIONAL 

HARVESTER 

Fresh solutions to advanced 
ground support problems 


A NEW TEAM with wide-ranging capabilities in the 
ground support field can help you with the necessary 
equipment for your most advanced and sophisticated 
systems. 

Solar's abilities include weapons-system engineering 
and development and fabrication of difficult metal 
structures for specialized applications. In addition, 
Solar builds a complete line of gas turbine engines and 
turbomachinery adapted to ground support. Through 
a subsidiary company. Solar also is equipped to design 
and build specialized electronic systems and 
components. 

International Harvester and its associated companies 
are uniquely experienced in the design and manufac- 
ture of wheeled vehicles of all types. Harvester builds 
a wide variety of engines adaptable to many applica- 
tions — using gas, LP, and diesel fuels. 


This combination of skills covers the full range of 
support equipment, including all types of vehicles, 
engines and power units, advanced engineering, 
complete metal-working capabilities and electronics. 
For detailed information or assistance with your 
ground support problem, write to Dept. H-175, Solar 
Aircraft Company, San Diego 12, Calif. 



mental silicon epitaxial transistors which 
resemble the 2N696 and 2N697 fam- 
ily. At temperature of 25C, these units 
have displayed saturation voltages as 
low as 0.02 v. and storage time as low 
as 30 nanoseconds with 1 50 ma. col- 
lector current, company says. 

► SAC Gets Faster Weather Computer 
-Strategic Air Command has taken 
delivery of a new IBM 7090 computer, 
installed at SAC Headquarters near 
Omaha, which is expected to produce 
24 and 36-hr. wind and pressure fore- 
casts for five altitude levels up to 55,- 
000 ft. in 20 min., considerably faster 
than the IBM 704 previously used for 
the task. Computer will also enable 
Air Weather Service meteorologists to 
make detailed forecasts and climatolog- 
ical studies never before possible, SAC 


► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• Avicn, Inc., Woodside, N. Y., will 
build new type of modular antenna 
system for Air Force unmanned mis- 
sile/satellite tracking station, and simi- 
lar antenna for Signal Corps under con- 
tracts totaling about $100,000. Work 
will be carried out by company’s newly- 
formed Antenna Department, headed 
by Richard D. Bogncr who invented 
the new modular antenna. 

• Sanders Associates, Nashua, N. H., 
Sl.l million contract from Bendix 
Corp. for production design phase in 
development of target-seeker system 
for Navy’s Eagle air-to-air missile. 

• Goodyear Aircraft Corp.’s Arizona Di- 
vision at Litchfield Park will investigate 
problems involved in the primary ex- 
traction of mapping detail from photos 
made by side-looking radar, under con- 
tract awarded by Army Engineer Re- 
search and Development Laboratories, 
Fort Belvoir, Va. 

NEW AVIONIC 
PRODUCTS 


• Resolver standard, for testing syn- 
chros, eliminates need for null detector 
and a master resolver transmitter and 
gives direct digital readout which is 
accurate to within 2 sec. of arc, accord- 



ing to manufacturer. Astrosystems, Inc., 
220 East 23rd St., New Yo'rk 10, N. Y. 

• High-power transistors, new scries of 
units which can provide 30 watts Class 
"A," 100 watts Class ”B” or 1,000 
watts switching, with collector voltages 
up to 100 volts. Large signal current 
gain of 70 at 5 amp. can be obtained. 
New types include 2N173, 174, 277, 
278, 441, 442, 443, 1099 and 1100. 
Bulletin E-397 gives application data. 
Manufacturer: CBS Electronics, 900 
Chelmsford St., Lowell, Mass. 



• Paper tape reader, the type employed 
in the Courier delayed repeater satel- 
lite, is capable of reading 16 channels 
of tape but is tightly packaged (14 x 
7J x 4 in.) and weighs 9 lb. Readers 
are bidirectional, operate from 28 v.d.c. 
1 50 milliamps source. Manufacturer: 
Tally Register Corp., 1310 Mercer St., 
Seattle 9, Wash. 



• Bio-pack, Model B-30ATP. suitable 
for acquisition and telemetering of bio- 
electric signals from the micro to the 
millivolt range consists of high-gain dif- 
ferential amplifier and FM transmitter 
operating in the 88 to 108 me. range. 
Amplifier has 500 kilohms input im- 
pedance, common mode rejection ex- 
ceeding 50,000:1 and equivalent input 
noise level of only 4 microvolts peak to 
peak. Biopack costs S550 and can be 
obtained on 45 day delivery. Manu- 
facturer: Computer Systems Laboratory, 
Litton Systems, Inc., 5500 Canoga Ave., 
Woodland Hills, Calif. 
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W2F Designed for Long-Duration AEW 


By Barry Tully 

Calvcrton, N. Y.— Extended endur- 
ance, ceiling and improved avionic capa- 
bilities mark the Grumman W2F-1 
Hawkevc early warning aircraft designed 
for Navy task force radar protection. 

Mission of the twin-turboprop air- 
craft, which made its first flight on Oct. 
21 (AW Oct. 31. p. 27), will be to 
provide early detection of attacking 
aircraft and to control intercepts by 
means of data links between itself and 
fighter aircraft. To provide complete 
radar coverage, the carrier-based YV2Fs 
will operate in teams with each aircraft 
flying a racetrack pattern perhaps 200 
mi. from fleet center. Each aircraft 
will be responsible for detection and 
intercept control within its defense 
zone and will relay all information to 
the task force commander. 


To perform this mission, Grumman 
designed a 50,000-lb. aircraft powered 
by two Allison T56-A8 turboprop en- 
gines rated at 4,050 eshp. each. The air- 
craft serves as a platform for a circular 
20-ft.-dia. rotodome, which revolves in 
flight at a 6-rpm. scanning speed. The 
General Electric-designed radar housed 
within the rotodome provides both 
height-finding and azimuth target in- 
formation. 

A flight demonstration, flown by proj- 
ect test pilot Tom Attridge, included 
some 200-kt. passes and a simulated late 
wave-off with gear and flaps down. The 
W2F’s takeoff, after a relatively short 
roll, was impressive. One area which 
may require some attention is a tail 
bumper on the fuselage which appears 
to come close to the runway on landing. 
Approximately 6 hr. of flight have been 
logged on the W2F. 


The aircraft is designed to loiter at 
maximum endurance airspeeds for long 
periods. The effective performance of 
this mission would require on-station 
times of at least 12 hr., which puts the 
aircraft’s fuel capacity over the 10,- 
000-lb. mark. 

The Hawkeve is a pressurized high- 
altitude aircraft which will perform its 
mission at an altitude of 2?, 000 ft. or 
higher. 

In the interests of crew efficiency 


W2F Specifications 

Wing Span 80 ft. 7 in. 

Length 56 ft 4 in. 

Height 16 ft. 

Maximum gross weight 49,500 lb. 

Engines (2) Allison T56-A8 

Horsepower (each) 4,050 eshp. 
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SPEARHEAD INTO SPACE Created by Aerolab, 
the ARGO D-4 four-stage sounding rocket is now being 
used by NASA for the low-cost acquisition of important 
data at high altitudes and velocities. A wholly-owned 
subsidiary of Ryan Aeronautical Company. Aerolab has 
developed more space probes and rocket-powered 
research models, including the Mercury capsule model, 
which have been fired, than any other firm in the United 
States. Aerolab is a science team with quick reaction 
capabilities— a group of scientists and engineers with 
special talents for solving advanced problems in astro- 
physics, aerophysics and geophysics. Thus Aerolab’s 
capabilities are added to Ryan's own in accomplishing 
breakthroughs in many vital areas of Space technology. 


THE PROBLEM SOLVERS 

RYAN 


AEROLAB 

AEROLAB DEVELOPMENT COMPANY ■ PASADENA, CALIFORNIA • SUBSIDIARY OF RYAN AERONAUTICAL COMPANY. 



during long flights, the five-man W2F 
incorporates a high degree of automa- 
tion both in its flight controls and 
avionic equipment. The flight controls 
are full powered with artificial "feel" 
and the plane will be flown by the auto- 
pilot for long periods. Flight instru- 
ments are those of any modern all- 
weather aircraft. 

The W2F's avionic system is called 
the airborne tactical data system. The 
system is fully automated in the collec- 
tion, collation, storage and data link 
relaying of information. Crewmen will 
monitor the scopes and may interrupt 
the automatic processes if necessary. 
Failures in automation can be bypassed 
by crewmen using alternative modes of 
operation. Computer system of the 
W2F was developed by Litton Indus- 

Thc data links from the W2F teams 
ringing the fleet will supply informa- 
tion of the naval tactical data system 
on the flagship. This center will process, 
organize and display target information 
from all fleet detection systems. 

Space limitations of aircraft carrier 
hangar decks demand that the W2F's 
rotodome be lowered 2 ft. before the 
aircraft may be taken below. These 
same limitations led to the multiple-fin 
design of the W2F's tail. 

The wide split tail of the aircraft has 
two additional fins extending above the 
horizontal stabilizer. All four fins have 
rudder surfaces. Grumman says that 
this tail design provides directional sta- 
bility without exceeding 15-ft. hangar 
deck clearances. The multiple fin design 
was deemed preferable to the alterna- 
tive of a single folding fin. 

The Allison T56 powerplants of the 
W2Fprovide some 8,000 eshp. on take- 
off. The propellers are by Aeroproducts 
and are very similar in appearance to 
those on the Lockheed Electra. Grum- 


man says, however, that the props are 
modified somewhat to meet the special- 
ized “loiter” requirements. Propellers 
are full feathering and, unusual on a 
carrier aircraft, reversible. Reverse pitch, 
though not in the original specifica- 
tions, was in the prop design and was 
retained to enhance the aircraft's land- 
ing performance at land bases. 

Tlie 80-ft. wing span of the W2F 
places it among the largest aircraft de- 
signed to operate from aircraft carriers. 
Its 49,500-lb. weight, however, is con- 
siderably less than the Douglas A 3D 
and even less than the North American 
AJ so that it should create no new han- 
dling problems. The aircraft, like the 
Grumman A2F, is designed for nose 


gear catapult launches (AW Jan. 11, 
p. 115), permitting automatic engage- 
ment of the catapult shuttle. 

The W2F is unquestionably a con- 
siderable improvement over the Grum- 
man WF-2 early warning aircraft now- 
operating in the fleet. The WF-2 
(AW Jan. 11, 1960, p. 85), which 
stemmed from the low-altitude S2F de- 
sign, lacks the speed, endurance and 
altitude capabilities of the turboprop 
aircraft. Even more important, ATDS 
developed by Litton Industries is ex- 
pected to be vastly superior to the 
avionic system of the smaller aircraft. 
The WF-2 Tracer, which replaced the 
Douglas AD-5W, will bridge the gap 
until the Hawkeye joins the fleet. 





MAIN landing gear swivels up into nacelles of Allison T56-A8 turboprop engines rated at 
4,050 eshp. each. Aircraft is designed for nose gear catapult launches. 
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WESTERN GEAR CORPORATION 


(WESTERN GEAR 
ENTERS VALVES, 
CONTROLS FIELD 


hyB.B.WOBL 
| Sales Manager 

| Precision Products Division 

Precision Products 
. Division of Western Gear 
has aggressively entered 
the controls field and now 
j makes available a com- 


plete line of electro-mag- 
netic valves, hot air and 
gas valves, time and pres- 
sure switches, pressure 
regulators and related 
control equipment and 
specialized test equip- 
ment for application in 


missile, rocket and air- 
craft systems. 

Precision Products 
Division will utilize 
designs and products of 
Teddington Aircraft Con- 
trols Ltd., recognized 
leader in the controls field 
throughout the world, 
under terms of a coopera- 
tive sales, service, engi- 
neering and manufactur- 
ing agreement. 

Present applications 
include Eolls-Ro.vce pow- 
ered DC-8s, Boeing 707s, 
Fairchild F-27s, Cara- 


velies, and numerous mis- 

Western Gear's Preci- 
sion Products Division 
has long specialized in 
aircraft, rocket and mis- 
sile components and sys- 
tems as well as ground 
handling and test equip- 

For full information on ; 
Western Gear valves and 
controls, call or wire col- 
lect: Precision Products 1 
Division, P.O. Box 192, [ 
Lynwood, California; 
NEvada 6-0911. 



MAXIMUM running time of English Electric'! 


Two Tunnels Augment 
English Electric’s R&D 

London— Mach 4 tunnel at English 
Electric Aviation’s Warton flight de- 
velopment field shows basically the 
same design philosophy as that adopted 
by Lockheed and Convair. 

The tunnel has a four-foot-square 
working section and is supplied from a 
600 psi. reservoir. 

A Mach 6 missile tunnel with a 
working section of 18 in. sq. has been 
erected alongside the larger tunnel in 
order to use the same air supply. 
Together, the tunnels have cost $2 
million and have taken nearly five years 
to design and build. 

Since the Mach 4 tunnel came into 
operation earlier this year it has been 
used on investigations on the TSR.2 
and supersonic delta airliner configura- 
tions. The smaller tunnel is still under- 
going commissioning trials. 

With these two tunnels English 
Electric claims to have the most exten- 
sively equipped, privately-owned re- 
search, development and flight test 
establishment in Europe. The company 
has spent $11 million on facilities at 
the test field since 1950. 

The Mach 4 tunnel has supersonic 
and transonic sections in tandem, and 
is designed to cover the speed range 
Mach 0.4 to 4.0. Minimum Reynolds 
number of five million for a typical 
eight-inch model chord can be main- 
tained throughout the speed range. 
Maximum running time is 41 sec. at 
Mach 3.4. 

The weapons tunnel covers the speed 
range Mach 1.5 to 6. corresponding 
to full-scale flight at heights around 
S0.000 ft. and above. Running time 
envelope extends from 30 to 500 sec. 

Total power supply is only 1,640 hp.. 
provided by two electric motors driving 
a pair of three-stage piston compressors 


at Mach 3.4. 


which can totally recharge the air 
reservoirs in one hour. 

The air is stored in four cylindrical 
vessels, six feet in diameter, ' 90.5 ft. 
long, which contain fully charged 
34,000 lb. of air at 600 psi. 

Features of the flexible nozzle adjust- 
ment system in the Mach 6 tunnel are 
claimed to enable a fine setting of the 
nozzle plates to within 0.001 in. in 
10 in. of the nozzle contour required. 
Fourteen jacks react the flexing plates 
against a large number of thrust blocks 



Ultra Sensitive Strain Sensing Elements 
60 to 70 times greater Sensitivity than other metaj strain gauges. 



century • Negligible hysteresis 

• Suitable for static and dy- 
ELECTR0NICS i INSTRUMENTS. INC. nam ; c measurements. 

t ’wO ' i * Combination mounting and 

, o Do. ono. r;„. s-ouoo. i oho io. ouohooo handling fixture with each 
Strainistor. 

Manufacturers of light bean, galvanometers and magnetic assemblies since 1945. 
Serviced by Syitems Engineering Oltices ot dirSUPply-flerO Engineering Division 
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TALOS - Steering intelligence package • Electronic flight simulator 

• Video target simulator • Beam rider checkout equipment 

• Precision low-level, high impedance voltmeter 

• Precision frequency deviable oscillator 

LACROSSE -All-weather guidance • Video target simulator 
TERRIER -Beam rider guidance • Fuzing 
SPARROW -Fuzing 


DIVISIONS OF INTERNATIONAL 

TELEPHONE AND TELEGRAPH CORPORATION 


Address inquiries to Dept. 5 Of, 100 Kingsiand Rd.. Clifton. N. 


BOM ARC Complete automatic missile checkout 
and launching equipment 
RASCAL -Mechanical redesign of components 

• Automatic test equipment 

METEOR -Miniaturized pulse type seeker • Video target simulator 

• Homing subsystem checkout equipment 
COMPLETE DRONE GUIDANCE SYSTEMS 


Proved Capabilities 
in M issile Technology 


I Fedemt Pipfsion 

, LABORATORIES 


along the profile. Tunnel profile cm 
.still be changed in less than one-half 
hour. Both tunnels have diffusers which 
can be adjusted during a run. 

Instrumentation of the Mach 6 tun- 
nel is based on an advanced high speed 
data extraction system. Test instru- 
ments and transducers arc d.c. excited 
and their millivolt outputs, which are 
a direct analog of the quantity' being 
measured, are fed directly to tile data 
handling installation, converted to digi- 
tal form and stored. The analog system 
which runs in parallel with the digital 
system is a 12-channel galvanometer 
recorder which provides a "quick look” 
facilitv as the test proceeds. 

The digital data system can handle 
eight separate channels and can cope 
with SO data points per second. Model 
pressure surveys are carried out with 
a General Design Corp. scanivalve cap- 
able of scanning -IS points per second. 

Sclilicren presentation is also dupli- 
cated by use of twin light sources to 
give visual and flash photographic 

Control valve in the Mach -I tunnel 
was supplied by Johannes Erhard II. 
Waldenmaier of Ileidenhcim, West 
Germany. No British company would 
guarantee response characteristics of 
such a valve. The valve has been the 
major cause of delay in opening the 
tunnel. 

Wheeled model cart of the Mach -f 
tunnel carries the complete model 
support and incidence changing mech- 
anism together with the associated 
electrical and hydraulic equipment. A 
complete automatic incidence program 
can be preset to operate during a tunnel 
run. The sting joints have been made 
interchangeable with other British 
supersonic tunnels. A cranked sting 
has also been designed which can be 
rotated at both ends of the crank to 
set up yaw angles of up to five degrees. 

Model cart on the smaller tunnel 
provides facilities for continuously 

E itching, continuously rolling or com- 
inations of both movements of the 
model. One of the major differences 
between the maneuvering facilities of 
the two tunnels is the much higher 
degree of roll possible in the missile 
tunnel, which can roll the model at 
up to two resolutions per second. 

The quadrant may be used for force 
and moment or pressure measurements 
on a model. The changeover from 
force and moment to pressure measure- 
ments is achieved simply by unplugging 
from the rear end of the quadrant boss, 
the unit containing the slip ring, roll 
transducer, etc., and replacing it with 
one containing the scanivalve, roll 
transducer, etc. 

The test department has also de- 
veloped a six-degree of freedom flutter 
simulator. 


tied airborne objects seemed to be approaching at supersonic speeds from many 
directions. f| Simultaneously in control centers throughout North America men 
and machines dealt with torrents of data. Watching blips on radar scopes, crews 
made decisions which ordered weapons to destroy the attackers. Interceptor 
pilots reported over loudspeakers. As the enemy reacted and shifted, fresh 
instructions crackled through command phones. 1j But no rockets were fired. No 
bombs fell. The blips came from magnetic tapes made by a single high-speed 
computer. Called Operation Desk Top, this was a simulated raid— the most 
gigantic ever arranged— to exercise the North American Air Defense System. 
In planning it, SDC made four billion calculations and six and one-third miles of 
magnetic tape. li To train managers in decision-making, to exercise decision- 
makers under realistic stress, to avoid costly errors in actual operations— these 
are some of the purposes of SDC’s pioneering work in systems research and 
development. «j SYSTEM DEVELOPMENT CORPORATION. 

A non-profit scientific organization developing large-st 
computer-based command and control systems. Staff 
openings at Lodi, New Jersey and Santa Monica, Calif. 
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for Continued Leadership 
in Electronics 


Aircraft Radio Corporation has long been known and 
trusted for its outstanding line of lightweight, precisely 
engineered airborne COM/NAV electronic equipment. 
ARC equipment and systems fly the skyways of the 
world, in every type of aircraft, in every kind of weather, 
delivering accurate and reliable service. 

The same ARC research, development, and engineering 
skill which maintain this position of leadership is ready 
to work for you ... to cooperate with you toward the 
most effective solution to your problem. 

Specialized Areas of 
ARC Research and Development 

FREQUENCY SYNTHESIS 
COMMUNICATIONS COUNTER MEASURES 

NAVIGATION TELEMETRY 

GUIDANCE COMPUTERS 

SYSTEM EVALUATION INSTRUMENTATION 

TEST EQUIPMENT GROUND SUPPORT EQUIPMENT 


Aircraft Fla 


nrporation 


Type 21A 

Automatic Direction 

Plus Related Components 
and Accessories 


BUSINESS FLYING 


British League Proposes Aviation Bureau 


By John Tunstall 

London— Initial effort of the British 
Executive and General Aviation group 
(Beagle) may consist of “substantial re- 
development of the high wing Auster 
family of aircraft," according to Peter 
Masefield, managing director of Beagle. 
He indicated that all new aircraft would 
be low winged tricycle gear monoplanes, 
but declined to discuss design details 
of any specific project. 

In outlining Beagle plans to Avia- 
tion Week, Masefield emphasized the 
group’s intention to cover all categories 
in the general aviation field. Masefield 
would not indicate whether there 
would be any entirely new high wing 
airplanes from Auster, but said it was 
intended to make Auster the high wing 
specialists in the group. 

Creation of a General Aviation 
Department of the Ministry of Avia- 
tion to revitalize British club flying 
was urged in a recent report issued by 
the influential Air League. 

The report calls for a government- 
maintained network of airport facilities 
based on freer use of Royal Air Force 
and abandoned airfields, allocation of 
three to four radio frequencies, direct 
financial assistance for sporting clubs 
and flying organizations, and abolition 
of the fuel tax. 'Hie Air League also 
urges reduction of the import duty on 
foreign business and personal aircraft. 

Growth in popularity of general avia- 
tion during the past year has surprised 
both the industry and foreign aircraft 
distributors. Sales this year of imported 
aircraft already have exceeded S3 mil- 
lion and 60 new buyers of general air- 
craft have raised the total of company- 
owner machines to 90. 

British manufacture of club and ex- 
ecutive aircraft is likely to rest solely 
on the Beagle group (AW Oct. 17, p. 
27), with the possible exception of 
Short Bros. Light Aircraft Division. 
Plane Design 

No major divergencies in concept, 
construction or performance ate likely 
to show in new Beagle aircraft, Mase- 
field told Aviation Week. Masefield 
currently is heading a crusade in Eng- 
land to get the country into the general 
aviation business. 

Competing with the Beagle organiza- 
tion will be the distributors of all the 
major U. S. general aviation companies. 
Beachcraft distributor in Britain is the 
recently fonned Light Aircraft Division 
of Short Bros. & Harland. British 


United Airways is handling Cessna air- 
craft and Vigons Aviation, Ltd., of Kid- 
dlington, Oxford, is the sole British 
agent for Piper. Piaggio's agent is Air 
Enterprise. Ltd., of Boreham Wood. 
General Aviation 

The British Aircraft Corp. is defi- 
nitely not interested in general aviation 
and a spokesman of the de Havilland 
company told Aviation Week that 
there were no known plans to extend 


the company’s range downward from 
the DH Dove and the Heron. 

Negotiations between British engine 
companies for the manufacture of Con- 
tinental and Lycoming engines which 
are likely to power all British general 
aviation aircraft arc reported to be pro- 
ceeding satisfactorily. Unofficial reports 
suggest that the negotiations between 
Rolls-Royce and Continental are vir- 
tually completed. 
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He Sells Dependable, Carefree Flying! 


Your Esso Aviation Dealer knows planes, and a lot 
about the specialized fuels and lubricants that “keep 
’em flying.” Perhaps that’s the reason he takes such 
pride in selling Esso Aviation products . . . famous 
for dependability since the Wright Brothers’ first 
flight. 

In addition to being reliable, Esso Aviation products 
are easily purchased with an Esso Aviation Credit 
Card. This credit card can be used to charge fuel, 
oil, lubrication — as well as tires, batteries, landing 
fees, minor repairs, and overnight storage. 


Your dependable Esso Aviation Dealer leaves noth- 
ing to chance when it comes to taking care of your 
flying pleasure. Maybe that’s why you’ll find more 
Esso Dealer Airports from Maine to Louisiana than 
any other kind. 



Highways or Skyways .. .“ESSO RESEARCH works wonders 


oil” 



Irate on the small low wing type of 
private aircraft, a field in which Miles 
Aircraft was famous before World War 
II. 

In the present set-up, Masefield said. 
Miles has only the status of an associ- 
ated company, but it was hoped they 
would get closer "as time goes by.” 

Entirely new aircraft in the executive 
category will be the responsibility of 
Beagle Holding Co. itself, and will 
clearly reflect Masefield's own thinking. 
A separate production facility might 
well be laid down for this category. Air- 
craft will range from four to 1 2-seat 
models. In the main, executive air- 
planes in Britain would be flown by 
professional pilots, but the company 
might produce a "more forgiving" type 
of aircraft with lower performance 
which could be flown by amateurs. 
Flying Cost 

Masefield has given himself about 10 
years in which to get Beagle aircraft 
established in all categories. Flying for 
fun may then cost no more than the 
first cost and upkeep of a small sports- 
car, and business flying no more than 
the maintenance of a large car. 

In Masefield’s view, a range of air- 
craft superior to U. S. aircraft was not 
an absolute necessity for Britain to suc- 
ceed in the general aviation world. “A 


British airplane does not have to be 
any more radically different from an 
American airplane than does a British 
Ford automobile from its American 
counterpart." He said it was a giant 
multi-million dollar market which 
would exhibit the same expansion char- 
acteristics as did the world's automobile 
industry. 

Masefield's thinking is uninhibited 
by the nastiness— even to professional 
pilots— of British weather. Neither is 
he concerned with the small dimen- 
sions of British fields, the menacing 
presence of the world’s most extensive 
electric grid system, and a concentra- 
tion of vast, built-up areas linked by a 
complex of rail, road and rivers which 
make the task of map reading at low 
level formidable even to experienced 

"The winter weather on the east 
coast of the U. S. is every bit as bad 
as Britain’s,” he said, adding that flying 
seemed to have prospered there. 

The problem of air traffic control, 
which a growth in general aviation 
would introduce, is also regarded by 
Masefield as having been greatly exag- 
gerated. at least in the case of execu- 
tive aircraft. He admitted that neces- 
sary radio and navigational aids for 
all-weather flying would cost an addi- 
tional $20,00(1 but this he reckoned was 



Markel, leader for 38 years in tubing 
and sleeving, offers the FLEXITE line 
of technical tubings to meet mechan- 
ical, chemical, aeronautical, and elec- 
trical requirements. 

Included under the FLEXITE trademark 
are precision-extruded tubings from a 
variety of materials— Teflon, silicone 
rubber, vinyl, polyethylene, and rigid 
vinyl— in a complete range of sizes and 
wall thicknesses. 

What is your application? Call, write, 
or wire; we shall gladly furnish sam- 
ples, data, and prices. 


Jit SOURCE for EXCELLENCE it 

Insulating Tubings, SUaings, and head Win 
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DOME and 

CLOSURE 

FORGINGS 

speed solid-propellant 
missile capabilities 




OUT OF HIGH-STRENGTH 
STEELS AND TITANIUM ALLOYS 


Dome and closure components, forged and 
machined by Wyman-Gordon in both low- 
alloy, high-strength steels and all-beta Tita- 
nium — have contributed measurably to our 
present status in solid-fuel missile develop- 
ment. Research is continuing for the pur- 
pose of adapting new materials to these 
applications. Wyman-Gordon engineer- 
metallurgists are available to counsel on all 
phases of forging such critical-service parts. 
Their assistance can help extend ultimate- 
strength limits of your space designs. 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium ... and Beryllium Molybdenum Columbium and other uncommon 


WORCESTER MASSACHUSETTS 



GAT Transponder 

General aviation transponder (radar), called 
GAT for short, weighs only 12 lb.; mcas- 
nres only 13 x 8 x 4 in., and consumes only 
2 amp. at 28 vide. I ransponder, developed 
by Hazcltine Corp., under Federal Aviation 
Agency sponsorship, has 150 mi. range and 
provides 64 traffic control codes plus emcr- 

nautical Corp. (Narco) arc discussing possi- 
ble arrangement whereby Narco would sell 
and service the unit, when it becomes avail- 
able next year. 


an acceptable expenditure for a com- 
pany-owned aircraft. 

The Collins range of radio equipment 
was already scheduled for manufacture 
in Britain he said. There was also the 
possibility that the Lear single axis auto- 
pilot would also soon be made under 
license. 

Short Bros. Plans 

In an explanation of Short’s general 
aviation policy. Frank Robertson, chief 
engineer of the Light Aircraft Division, 
went further than Masefield in his ad- 
miration of U. S. designs. The company 
took up the Becchcraft agency because 
of its intention of being immediately 
effective in securing a share of the rap- 
idly growing company-owned aircraft 
market. "In our opinion,” said Robert- 
son. “the Bcechcraft Queen Air is the 
optimum business aircraft currently 
.nailable and has a good decade of de- 
velopment ahead or it.” He said it 
would take any British manufacturer at 
least three years to produce an airplane 
at all competitive. 

The company is developing the Sky- 
van because the worldwide requirement 


for a small general purpose light aircraft 
is not adequately met by any existing 
product. The company is planning an 
initial batch of 25 Skyvans, and if the 
demand for any particular Becchcraft 
model justifies, Short will consider as- 
sembly at Belfast, Ireland. 

Airwork Services— the British United 
Airways subsidiary’ handling the Cessna 
range— is so impressed with sales this 
year that the company intends to stock 
a full range of aircraft. Sales this year 
have reached a total of 32 aircraft. 
Breakdown shows that one-third went 
to companies, another third equally to 
farmers and flying clubs and the re- 
mainder to private buyers. 


World Wide-Van Nuys 
Opens Aircraft Facility 

World Wide-Van Nuys, a branch of 
World Wide Helicopters, has opened 
its new SI 50,000 airport facility on 134 
acres of land at the northwest end of 
the Van Nuys airport. Facility includes 
30 tic-down spaces and a 12,000-sq. ft. 
hangar which houses aircraft, mainte- 
nance and general offices. Firm offers 
such services as refueling, direct weather 
teletype, snack bar, lounge, reservations 
service, car rental, showers and dressing 
rooms and general maintenance of air- 
craft including engine and airframe 
overhaul for airplanes and helicopters. 


PROBLEMATICAL RECREATIONS 39 



All other things being equal, which will cause the greater racket, two 
arguing E.E.S at a distance of four feet from you, or three arguing 
M.E.s at a distance of six feet? -The California Engineer 


Engineering design kits containing standardized electronic hardware 
for prototype buildup arc offered by our U.S. Engineering Co., 
Division. USECO distributors have full information. 
answer to last week's problem: The first singular scientist 
removes 1/7 of the grindstone by taking off (y/ 7 — \/ 6) / 
\/ 7 of the diameter. The next removes (y/ 6 — \/ 5) / \/ 7 
of the diameter, the third removes (y/ 5 — y/ 4) / (y/ 7 and 
so on until the last one receives as his share a small grindstone 
whose diameter is 1 of the original diameter. 
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Czechs Gain Light Plane Market in West 

By Edith Walford 


Prague— Omnipol Foreign Trade 
Corp.'s recent drive to extend its mar- 
kets to the Western Hemisphere is 
meeting with some success. Although 
exact figures arc not available, Omnipol 
says that exports of aircraft, including 
spare parts and accessories, were up 
42% in 1958 compared with 1956, and 
that last vear's results boosted this fig- 
ure to 151% over 1956 exports. 

Best seller among the Czech small 
aircraft is the L40 Meta-Sokol all-metal, 
low-wing, four-seat monoplane for sports 
flying and touring. So far, 1 5 of these 
have been supplied to West Germany, 
1 1 to Australia. England, Norway, Fin- 
land, Sweden, Denmark, Austria, Po- 
land, Hungary. Persia, Brazil, Argentina, 
Chile and most recently Spain are 
among the countries where this type is 
becoming very popular, particularly for 
pilot training and blind flying purposes. 

Czechoslovakian light aircraft indus- 
try this fall showed a complete range 
of its aircraft at the second Brno In- 
ternational Trade Fair under the aus- 
pices of government-controlled Omni- 

Included in the display were models 
of the Z526 A Trener Master, L200 
Morava A, Aero 145. L40 Meta-Sokol 
and the L-l 3 Blanik sailplane. 

According to the Czech Ministry of 
Precision Mechanics, which also gov- 
erns the Czech aircraft industry, Czcch- 
oslovakia is the world’s second largest 
producer and exporter of small trans- 
port and sport aircraft within the 2,000 
kg. (4,409 lb.) flight weight and up to 
five-scat capacity range. 

Target of the Czech aircraft indus- 
try’s third five-year production pro- 
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gram recently announced by the same 
ministry to begin in 1961 is: continued 
reduction of the I rener Master and 

tinued production of the L-l 3 Blanik 
all-metal, two-seat tandem sailplane and 
work on the development of a standard 
type glider: accelerated development of 


STOL and VTOL aircraft specifically 
aimed at increasing air taxi services for 
the transport of passengers and/or 

' Airport lighting equipment and air- 
craft accessories occupied a large section 
of the Brno indoor display. Since Om- 
nipol first introduced Czech airport 


lighting equipment at last year's Brno 
Trade Fair, complete installations have 
been supplied to Bulgaria's Sofia, Hun- 
gary’s Budapest and East Germany's 
Leipzig airports in addition to six major 
airfields in Russia. By the end of this 
year, three more airports in Russia will 
have been added to the list. 




General Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 
will prove vital ? 
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Cessna Model 310F for 1961 (AW Oct 24. p. 31) lias sharper nose lines, lip tanks and addition of a third window at rear of cabin. Aircraft 
s powered by 260 hp. Continental IO-470-D engines and will sell for 562,500 in the standard version at the factory. Aircraft is one of 
six new models unveiled by Cessna for its 1961 line. 

Cessna Unveils New Model 310F Twin, Skywagon 




attuned to new applications 


This Litton continuous wave mag- 
netron is one of a family of ten that 
gives coverage from P to X bands at 
minimum power outputs from 250- 
500 watts. 

The dependability and versatility 
of Litton CW magnetrons has been 
time-proved by the many thousands 
in field service. There are undoubt- 
edly long years of operation ahead 
in new military and commercial 
applications. 

These Litton CW magnetrons are 
mechanically-tuned and liquid- 
cooled. Wc also manufacture CW 
magnetrons with versatile hydraulic 
tuning and, at lower powers, can 

E LITTON 
Electron 

MICROWAVE TUBES 


supply them with forced air cooling. 

Litton CW magnetrons are being 
applied in a pulse width modulated 
navigation system. Pulse rate, ampli- 
tude and frequency modulation tech- 
niques make possible other com- 
munication applications. This family 
also offers many advantages in such 
CW applications as RF drivers, 
industrial processing and component 
testing. They can be pulsed to 
approximately 2 KW peak power at 
a .25 duty cycle, a desirable attribute 
in component testing. 

Investigation of these magnetrons 
and Litton pulse magnetrons, the 
international standards of excellence, 

INDUSTRIES 
Tube Division 

AND DISPLAY DEVICES 


may lead you to new applications. If 
we have stimulated your thinking a 
little, wc would like to hear from 
you. Write to: 960 Industrial Road, 
San Carlos, California. 



"Capability that 
can change 
your planning" 
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OPPORTUNITIES IN 

ASTRO ★ 
NAUTICS 


grams including ADVENT 
for the Signal Corps and 
STEER for the Air Force, 
and major missile weapons 
systems such as the Navy's 
EAGLE, offers career oppor- 
tunities in: 

COMMUNICATIONS 

■ifc'"’"" 


mind antenna subsystems. 

MISSILE DEVELOPMENT 

Engineeis. 5-15 years' missile experi- 
ence (preferably air-to-air) as 

g SiS£'S s 


DATA PROCESSING 
AND DISPLAY 

•s. with 5-8 years' 
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THE ONLY COMPLETE BUYERS' GUIDE SERVING 
THE ENTIRE AEROSPACE INDUSTRY 


THE STANDARD PURCHASING REFERENCE 
OF THE AEROSPACE MARKET 


MAJOR PRODUCT CATEGORIES INCLUDE: 
AIRCRAFT • AVIONICS 
SPACE VEHICLES & MISSILES 
SUPPORT EQUIPMENT & ACTIVITIES 
AIRPORT & AIRLINE EQUIPMENT 


BU VERS' GUIDE 


I33UC 







AVIATION WEEK’S Annual Buyers’ Guide is one 
source for buying information in all segments of the 
dynamic aerospace industry. It’s on the engineer’s 
desk... at his fingertips... readily accessible... with 
needed information. 

The new 1961, 6th Annual Edition, now in prepara- 
tion, is more complete and essential than ever before, 
containing expanded listings on new products and 
companies in new areas of the total market. 

It will contain over 50,000 manufacturers’ product 
listings in 1,800 product categories. In addition to 
being quick and easy to use, the BUYERS’ GUIDE 
includes complete listings of government procure- 
ment agencies telling: Where to go; Who to see; 
What they buy. 

BUYERS’ GUIDE usage was demonstrated in a sur- 

PUBUSHING DATE: Mid-December 


ABC PAID CIRCULATION 78,983 


vey conducted eight months after publication of the 
1958 edition. 

71 % of respondents still had their copy 
60% of this group referred to it at least 
once a month 

This means your advertising is available to the pur- 
chaser or specifier at the moment buying information 
is needed. Its constant reference value and year long 
life offers multiple exposure of your advertising. 
Advertisers' product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising. In addition to an alphabetical advertisers’ 
index, there is a “product” advertisers’ index. To 
supply you with key industry sales leads the 
BUYERS’ GUIDE contains Reader Service cards. 
If you sell to the aerospace industry, your advertising 
message belongs in the BUYERS’ GUIDE— as well 
as your company’s product listings. 

CLOSING DATE: November 15, 1960 


Aviation Week 9 




A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y 


Space Technology 
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Lockheed. These cover 

/ '■ 
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missiles and satellites— from 
components to complete systems. 

An essential phase in the electronics 
communications R S 0 program is the 
development of antennas and supporting 
equipment to receive telemetered, tracking 
and relay data. Each is designed to meet 
a specific need. This program is vital to 
our sophisticated spacecraft projects — 
now and in the future. 

Areas under investigation in electronics 
and other fields stir the creative mind: 


Design and development of data process- 
ing equipment; V/STOL design and de- 
velopment; electromagnetic research in 
corona and high-altitude breakdown 
studies, surface wave generation, antenna 
vehicle interaction, millimeter wave radi- 
ometry; electrical instrumentation; infrared 
and solid state physics; biophysics re- 
search (on radiation hazards coincident 
with space flight); solid state electronics; 
aerothermodynamics; dynamics; auto- 
controls; and servosystems. 

Scientists and Engineers: If you are 
experienced in any of the areas mentioned 
above; if you are interested in joining a 
company that looks far into the future, you 
are invited to investigate the opportunities 
offered. Write today to: Mr. E. W. Des 
Lauriers, Manager Professional Placement 
Staff, Dept. 1 1 11 , 2406 No. Hoi ly wood Way, 
Burbank, California. 


LOCKHEED/ 


CALIFORNIA DIVISION 



TAPCO OFFERS 






• Militory Oporotions Reword, 
- Power System, Development 



THE TAPCO GROUP OF 

Thompson Ramo Wooldridge Inc. 
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Soviets Study Helicopter 
As Ore-HauJing Vehicle 

Moscow-Soviet Union is studying 
the possibility of using helicopters to 
haul ore from deep open-pit mines to 
the concentrating plants where the ore 
is processed. 

One Soviet survey indicates that a 
helicoptet capable of carrying a mini- 
mum load of 5-7 metric tons may be 
more economical for the hauling job 
than conveyers, trains or trucks when 
used in an open pit at least 650 ft. deep. 
Russians say some ore pits are slated to 
reach depths of 1 ,300-2,000 ft. “in the 
near future." 

Helicopters would hook onto dump- 
bottom buckets in the mine pits, and 
the buckets would be emptied directly 
into hoppers at the concentrating 
plants on the surface. Development of 
turbine-powered helicopters capable of 
carrying 15-20 metric tons would pro- 
vide further savings, according to the 
Soviet study. 

PRIVATE LINES 

Aero Design &• Engineering Co. has 
changed its corporate name to Aero 
Commander, Inc. Tom Harris, vice 
president and general manager, said the 
change will more closely associate the 
company with its executive transport 
line. Company is a wholly-owned sub- 
sidiarv of Rockwell-Standard Corp., 
Coraopolis, Pa. 

Skvcraft Design, Inc., West Trenton, 
N. J., recently made its 1,000th metal 
conversion when the Westchester Aero- 
nautical Corp. of White Plains, N. Y., 
accepted delivery of its metallized 
1957 Piper Tri-Pacer at the Mercer 
County Airport. N. J. 

Domier-Wcrkc GmbH, of Munich 
has begun deliveries of its six-seat, twin- 
engine Do-28 STOL aircraft first intro- 
duced at this year's Hanover air show. 
First two models off the production line 
have been delivered to Deutsche Taxi- 
Hug GmbH., Mannheim, one of a stead- 
ily increasing number of companies in 
Gcrmanv running charter, tie-in or aero- 
taxi services (AW May 25, p. 102). 
Deutsche Taxiflug has ordered a total 
of four Do-2Ss. 

Canadian National Aviation Museum 
opened Oct. 25 at Ottawa Interna- 
tional Air Terminal. Displays cover 1 3,- 
000 sq. ft. of floor spaa’. 

Burke Lakcfront Airport has opened 
its new terminal building at the down- 
town Cleveland, Ohio, location. Five- 
storv air traffic control tower is under 
construction. 
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WHAT GOES ON UP THERE? 


This question has been asked and answered a thousand differ- 
ent ways at BOEING/ WICHITA ... however in flight 
testing, both in the air and in simulators, you never run out 
of “Whys?” and "Hows?”. 

BOEING/ WICHITA needs more experienced flight test 
engineers right now in the following areas : 

Electrical Instrumentation 
Ground Operations 
Test Operations 


Boeing also has requirements for Senior Engineers in : 
Mechanical Equipment P / Awodynami 
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A UNIQUE 
ORGANIZATION 
ENTIRELY 
DEVOTED TO 


1 


SYSTEMS ENGINEERING 
SYSTEMS MANAGEMENT 


Revolutionary changes in the modern army — a new order of mobility 
and dispersion, and increasingly complex tactical and support require- 
ments — have created critical needs for systems engineering and sys- 
tems management support of a highly sophisticated nature. To meet 
these needs, the SPECIAL PROGRAMS SECTION was established 
by General Electric in early 1959. 

As prime contractor, SPS operates as a technical team which can focus 
and integrate the broad resources of the company on solutions to the 
most advanced systems problems. Our staff includes men with out- 
standing achievements in their own disciplines, and a thorough work- 
ing knowledge of allied fields. (Over 50% hold advanced degrees.) 
Each sees his own technical field from the viewpoint of a total sys- 
tems perspective. 

Because of our increasing activity with the Army, we are now engaged 
in substantial augmentation of our staff. The men we are seeking will 
work with a small group of senior level associates in an informal 
atmosphere. All will have the opportunity to concentrate on a variety 
of advanced programs or follow a single one through its full cycle. 
Immediate positions are open to highly competent engineers at our 
recently completed 2-story lacilily at Radnor, on Philadelphia's Main 
Line. (1961 starting dates can be arranged.) Required are 5 to 10 
years' experience in one or more disciplines concerned with the fol- 
lowing areas: 


Engineering openings in 

PROPULSION, 
FLIGHT CONTROL 

for 

MINUTEMAN, 

DYNA SOAR, SPACE PROBES 
LUNAR ANO DEEP SPACE 
TRANSPORTATION SYSTEMS 
RECOVERABLE 
BOOSTER SYSTEMS 
URGE CRYOGENIC 
AND SOLID BOOSTER SYSTEMS 
ADVANCEO MILITARY 
AIR BREATHING VEHICLES 

These are assignments of out- 
standing scope and challenge, 
open to engineers and scientists 
of experience with BS, MS or PhD 
degreesin AE, ME, EEand Physics. 

These assignments are in a techni- 
cal staff capacity, and involve con- 
ducting preliminary design studies 
and undertaking research and 
development work in the follow- 
ing areas: 

THERMODYNAMICS 
SOLID 8 LIQUID 
ROCKET SYSTEM ANALYSIS 
STABILITY & CONTROL DEVELOPMENT 
CONTROL DYNAMICS 
ANALOGUE SIMULATION 


ELECTRONIC SYSTEMS 

Navigation and Guidance 
Computer Design 
Infrared 

Communications 
CBR SYSTEMS 
Radiation Effects 
Applied Physics 
Micrometeorology 


MISSILE SYSTEMS 

Operations Analysis 
Weapons Systems 
Analysis 
Aeroballistics 
Preliminary Missile 

Arming and Fuzing 

Airframe 

Aerodynamics 


For further information, write in confidence to R. Hildick, Dept. 64WS 


Salaries are competitively com- 
mensurate with experience and 
education background. 

At Boeing you'll enjoy the advan- 
tages of living in the uncongcsted, 
evergreen Pacific Northwest, 
famous for mild year-round cli- 
mate, fine schools and housing and 
unexcelled recreational facilities 
for the whole family. 


Programs|gENERAL@ ELECTRIC 

Radnor-Ctiester Road Radnor. Pennsylvania 


Write today, to: Mr. W. B. Evans, 
Boeing Airplane Company, P. 0. 
Box 3707-AI'Y, Seattle 24, Wash. 


A Department of the Defense Electronics Division 
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Portrait of a Mach number 

Air blasting across an aerodynamic shape at Mach 2 (above, left) records its 
image on film. In private industry’s most extensive complex of wind tunnel 
installations, Boeing engineers and scientists are defining the shape of the 
future in supersonic and hypersonic flight. A new hypersonic tunnel, the 
nation’s largest privately owned facility of its kind, tests up to Mach 27. 

Boeing’s emphasis on research and development of future advances covers a 
wide variety of fields, including missiles, satellites, space vehicles, anti-sub- 
marine warfare systems, hydrofoils, commercial and military aircraft, gas tur- 
bine engines, electronics, communication, propulsion systems, vertical and 
short take-off and landing aircraft. 


Professional -Level Openings 

Expansion of advanced projects and systems 

find at Boeing a professional environment con- 

C. Sanders, Boeing Airplane Company, P. O. 
Box 3822-ANK, Seattle 24, Washington. 
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The hummingbird is well-equipped 
by nature to home and hover. 


The helicopter, on the other hand, 
requires help to do the same job. 

Its function in anti-submarine warfare 
demands a navigating system that 
automatically maintains position 
independent of terrestrial aids under all 
weather conditions. 


LFE’s AN/APN-78 was the first, 
fully-automatic, self-contained Doppler 
Navigator specifically designed for 
helicopters. Continuing developments 
have led to a full line of systems for 
ASW and AEW aircraft, capable of 
accurate, long range navigation and 
accurate hovering indication. 


inquiries regarding LFE 
jation Systems. 
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It’s likely that Varian can 
provide a solution for 
your particular system 
design problem. There’s 
a good way to find out: 
write Tube Division. 


tX-ban 





Varian’s new VA-849 amplifier 
klystrons are rated to 
deliver higher CW power at 
X-band than any existing 
tube in the world . . . 20kW! 

Varian’s new VA-849 power 
klystron opens up a variety of 
new design approaches 
to space systems. Possible 
applications exist in 
communication concepts such 
as repeater satellites, moon- 
bounce signalling, or in 
reflections from clouds of 
tiny orbiting needles. Radio 
astronomers, too, will 
welcome the VA-849. 

Immediate applications include 
CW radar and illuminator 
service. Low incidental noise. 
Water cooling. Electromagnet 
focusing. Another significant 
advance In microwave 
components from Varian’s 
broad experience and research 
in super-power tubes. 

FEATURES 

• 7.125 to 8.5 kMc 

• 20 kW CW 

• 50 db Gain. 

• 30 Me Minimum Bandwidth 

• Tunable 60 Me. 


VARIAN associates 


PALO ALTO 22. CALIFORNIA 

Representatives throughout the world 

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, 
HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE 
SYSTEM COMPONENTS, NMR AND EPR SPECTROMETERS, MAGNETS, 
MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC 
RECORDERS, RESEARCH AND DEVELOPMENT SERVICES. 






